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PREFACE 


The history of tiiis Woi-k inaj ho told briefly. 

The Uictionarji of the Economic Products of India, 
written hy me and published 1885-91-, having heeii out ol' 
print for some time, it was resolved by the Government 
of India that a corrceted and abridged edition should 
bo brought out. The instructions ju’ovided that the 
work should bo limited to a single volume, tlio arrange¬ 
ment of which should follow that of the dictionary ; 
that it should be confined to products wliich are of 
present or prospective industrial or commercial impor¬ 
tance ; and that Sir W. T. Thiselton-Dycr, Director 
of the Royal Botanic Gardens, Kcw, be requested to 
exercise supervision over the compilation of the Avork. 
In acceding to this request. Sir William recommended 
that a definite plan foi- the work should be settled 
before commencement by a small committee in com¬ 
munication Avith the author. This recommendation AAns 
adopted by the Right lion, the Secretary of State for 
India, the committee appointed being empowered to 
make recommendations on any other points of detail 
not sufficiently provided for in the instructions issued 
by the Government of India. The Committee AA’^ere as 
folloAvsSir W. T. Thiselton-Dyer, K.C.M.G., C.I.E., 
P.R.S., Director of the Royal Botanic Gaialens, Kew, 
Chairman; Mr. J. S. Gamble, C.I.E., E.R.S.; Professor 



VI 


PREFACE 


Wyndham R. Eunstan, F.R.S., EL.E., Director of the 
Imperial Institute; and Sir Thomas Holdorness, K.C.S.I. 
Lieut.-Colonel D. Prain, C.I.E., F.R.S., was subsequently 
appointed a member of the Committee. Tlie writing of 
th(' work was commenced in 1904 and completed in 1907. 
I>uring its progress tlie manuscript of many articles was 
submitted to scientific experts who were good enough 
to allow me to consult them. Among tliese I may 
mention the gcmerous help received from the members 
of tlu^vadvisory committee, more especially Sir William 
This(dton-Dyer, who, during his long and honourable 
connection Avith Ke\\', had gained a unique knoAvledge 
of tlie j)rodncts of India, and \A^as over ready and 
Avilling to assist in foiwai’ding the best interests of the 
Avork. Sir I’liomas Holland, K.C.I.E., F.R.S., Director 
of tlic Geological Sinwey of India, kindly perused all 
tin' articles on “ Metals and Minerals,” and made 
numerous valuable suggestions. Mr. T. H. Middleton, 
M.A., Assistant Secretaiy, Botrrd of Agriculture, per¬ 
mitted me to consult him regarding “ LiA^o Stock.” 
Dr. Harold II. Mann contributed towards the article on 
“Tea”; Mr. H. M. Leake, M.A., on “Indigo”; Mr. 
C. A. R.uber, M.A., on “Pepper.” Mr. E. M. Holmes 
Avas good enough to read the proofs of certain passages 
on drugs ; Prolc'ssor A. 11. Church, F.R.S., A^ery readily 
responded to my inquiries, and Dr. J. A. Voclcker 
advised nu; on doubtful points in agricultural chemistry. 
IMr. F. M. I'homas, Librarian India Office, rendered 
iiiAalnable sci-vicc i-egarding the origins of Indian 
classical and vernacular names. Professor E. Rapson, of 
Cambridge, was similarly good enough to help me on 
stneral occasions AA’ith the Indian classic authors. Dr. 
(«. A. Grierson, C.I.E., Avas most liberal in his responses, 
and ^Ir. W. Poster Avas ever ready to supply infor¬ 
mation regarding the Records of the India Office. 
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I may venture to explain that an effort has been 
made to render all trade statistics on the standards of 
English weights and measures, and while giving the 
rupee values to state nowand again the equivalents ia 
pounds sterling (Is. 4c?. to the rupee'). Unfoi-tunately, 
by the time the press order had to he gh eii, olllcial 
returns later than 1905-6 were not as a rule available 
for all aspects of trade, so that -.vliile incidentally 
quoting such returns tis were to liand of a later date, 
the main contentions of the work turn on the positions 
attained in 1905—6. 

I cannot clo'ef' these i!x.planatory remarks without 
statins (Jiat tlu' bulk of the work has been written 
from the material sent to me fi-om India by Mr. I. H. 
llurkill, M.A., Reporter on Economic Products. In 
connection with the prei)aratioir of the Dictionary there 
had been established in that office what have come to be 
officially known as the “Ledgers.” These consist of 
books of blank pajier assorted within boxes according 
to tlic names of the jjroducts of India. Into the books 
had been pasted cuttings from numerous publications, 
official and otherwise, in sequence of date, passing on¬ 
ward to the Dictionary and subsequ('ntly to the present 
day. It thus became comparatively easy to ascertain all 
new particulars, and to verify the dixta and correct the 
mistakes of the older work. In a similar manner, 
though pcrhajis not on so elaborate a scale, cuttings 
had l)een preserved for many years past both in the 
Revenue and Statistical Department of the India Office 
and in the Office of the Director of Kew. In addition, 
therefore, to the material amassed in India, I had placed 
at my disposal the papers brought together in England 
in the manner indicated, and the work as issued may, 
I trust, be found a useful digest, within the previously 
assigned limits, of all available information. Lastly, I 
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must take the opportunity to acknowledge my great 
indebtedness to the Librarians of the India Office and of 
tlie Kew Herbarium for the limitless facilities afforded 
me in consulting the numerous works, not recorded in the 
official ledgers, and for thus having greatly enhanced 
the value of the historic details. The primary objects 
kept in view have been to restrict observation to what 
concerns India, and to make tlie work of practical value 
to tlie Commerce and Industry of that country. 

GEOEGE WATT. 

Kew Gardens, July 1908. 



THE COMMERCIAL PRODUCTS 
OF INDIA 

A 

ABROMA AUGUSTA, Umi. ; Roxb., Trans. Soc. Arts, 1804, D.E.P., 
xxii., 382; 1806, xxiv., 151; FI. Br. Ind., i., 375; Gamble, i-, 7-9. 

Man. Ind. Tunhs., 1902, 104 ; Sterculiace.®. Perennial Indian Hemp Perennial 
or Devil’s Cotton, idatJcamhal, kumal, olak-tambol^ sanu-kapashi, etc. 

A large open bush, widely distributed throughout the hot moist tracts 
of India and readily propagated by cuttings. 

The bark affords a strong white bast Fibrk, first discovered by Roxburgh Fibres 

in 1801 {Substitutes for Hemp and Flax): it is easily separated by retting in 

water or by decortication. It may bo made to yield annually two or three 
crops of shoots, from 4 to 8 feet long, but according to Gamble requires rich 
land and plenty of moisture. The root-bark is held in high esteem by Native 
practitioners as a Medicine for dysrnenorrhoea. [Cf. Cross, Chern. Exam, in Imp. Medicine, 

Inst Tech. Repts.^ 68; Pharmacog. Ind.., i., 233; Kanny Tail Dey, Indig. Drugs 
Ind.y 1896, 2 ; Agri. Ledg.y 1896, 6 ; etc., etc.] 

ABIIUS PRECATORIUS, Linn, ; FI. Br. Jnd.yW., 175; Gamble, D.E.P., 
Man. Ind. Timhs.y 1902, 240; Legumtnos.®. Crab’s-eye, Jequirity, i.. 9 14. 

the so-called Indian Liquorice ; a plant more or less sacred, and Crab’s-Eye. 
known by the following names — rati, gaungchi, gunjhd, guri-gmjd, 

etc., mostly traceable to gunjhd in the Sanskrit. A beautiful climbing 
shrub found throughout the plains of India and Burma, and on the Hima¬ 
laya and other hills up to altitudes of 3,000 feet—cosmopolitan in the 
tropics. 

The small shining red seeds are almost universally used by Indian gold¬ 
smiths as weights: they average T75 grains. The Koh-i-nur diamond was Weights, 
weighed with rati seeds. The chief interest turns, however, on the criminal 
use to which they are put. Ground down to a paste with a little cold water, 
they are made up into small pointed cylinders {siiis or sutaris), which if inserted 8uis. 
below the skin of a bullock, or oven of a liuman being, cause death in a few hours. 

There were, for example, 20 cases of abrus-poisoning in animals reported from 
the N.-W. and C. Provinces in 1897-9; from the Panjab (1897-1903) 10 cases 
of animal and one of human poisoning ; and from Bengal, 5 animal and 3 Inirnan 
cases. The lethal dose (according to Kobert) is only 0-00001 grrn. per kilo of 
the animal’s weight. The toxic property is due to two proteids—a globulin 
and an albumose—and is thus closely analogous to the venom of snakes. When 
boiled, the seeds may be eaten, since their poisonous property is then destroyed. Pood, 

The roots are sold as an indifferent substitute for liquorice. [The names of a 
few only of the more important writers need be quoted :— Warden, Waddell, 

Sidney Martin, Weir-Mitchell. Reichert, Klein, etc.; also Pharmacog. Ind... iii. 

(app.), 151-2; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 98.] 
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ACACIA 

ARABICA GENERIC PROPERTIES OF ACACIA 

Gum Arabic 

D.E.P., ABUTILON AVICENNiE, GfPrtn. ; FI. Br. Ind., i., 326-7 ; 

i., 14-7. Malvaceae. The Indian Mallow or American Jute. A small bush met 
with in North-West India, Sind, Kashmir, etc. 

Pibre. The hark yiel(is a Fibke, spoken of as superior to Jute (Dodge, Useful Fibre 

Plants of the World, 35). According to Duthie, the fibre is much valued in Kash¬ 
mir. /I. ituHt'utu, Sweet, and A. G. Don —two species that from 

the industrial standpoint cannot be separated from each other. The former 
is distributed throughout India, in fact the tropics, and the latter is met with 
cliiefly in Western India. They are often spoken of as Country Mallow, kanghi, 
jhdjupi, potari, etc., the .seeds being halbij. They yield beautiful white bast 
fibres, and the leaves, roots and .seeds are rich in mucilage, hence used as 
(h‘rnulc(‘nts, emollients, and diuretics, and proscribed in fevers as cooling 

Mclirine. Mp:dk:INES. 


D.E.P., 
i., 17-01; 
iv., 188; 
V.. 320. 


Coininpri'iiil 

Spocit'a 

ficrioHn 

Properties. 

and < Jiun. 

I’lbre Strin’turo, 


Aifnciillure. 


liedi^os, 

FexMor. 
AerliuKtt isod 


D.E.P., 
i., 17-27. 
Babul. 


ACACIA, Wilhl. ; FI Br. Ind., ii., 292-8; Agri. Ledg., 1902, 
No. 2; Leguminosa:. A genus of spinose or prickly climbing shrubs 
or trees, which constitute.s the most characteristic group of plants in 
the Sub-ord(‘r Mimose^. There are in all 430 species, of which two- 
thirds are peculiar to Australia. India possesses only some 22, and 
the.se are distributed throughout the plains, two ascending to altitudes 
of nearly 5,()(X) feet. [df. Prain, So7ne Additioiial Leguminosw^ Journ. 
As. Soc., Beng., 1897, Ixvi., 506-11; Gamble, Man. Jnd. Twihs., 
291-302; Braudi.s, Ind. Trees. 263-9; Duthie, FI. Upp, (fang. Plain, 
i., 312 9 ; Omko, FI Pres. Bomb., i., 44.3-51.] 

It might almost be said that every Indian species is of some economic value. 
33ireo are of eommenial importance, viz. Aeavin arabica, A, Vatecha, and 
A. Senegal, whilo tile romaindm* are mainly of local intere.st. The bushy 
and arboresc(*nt forms, as a rule, afford astringent barks, leaves, or pods, and 
are appreciated as Medicines, as Tans or as Dye Auxiliaries. Many of them 
afford useful (luM.s that are moro or less .soluble and edible. Interesting par¬ 
ticulars regarding the fungi that appear to be instrumental in the formation 
of tlu^se gums will lie found in a paper written by Mr. J. B. Prebble, and 
pidilislied in the Pharmacographia Indira (i., .544-55). Tho barks of some 
speeies yield eoar.se cordage Ki liiiE.s. Tho majority of tho trees are of the greatest 
value to the inhaliitants of tho tracts wliore they are at all prevalent, both as 
Hource.s of 'riiviTiEH and I'uel. With regard to tlie timber, Mr. Gamble olisorves 
that the Indian spc'cios liavo sharp prominent medullary rays, which are short 
ill A. 4'alevha. /erraglnea, and tnatlenta. but long in the Others. As a rule 
th(\y are not wc'll inarked in a radiai .stiction, hut .1. leacopUhett anti arahiva arc 
ex<H‘ptiunal 111 tliis re.spect, the tormer being beautifully marked. All tho species 
of Aeaeia are rec<»gnise<l as of the utmost iiuportanco in Agriculture, as for 
<‘xumplo in the reehimation t)f wa.ste lands. Indeed, in certain arid regions, they 
are (lio ehitd titM\s and shrubs iiit*t with. And lastly, either as living hedge.s or as 
(ItMid thorny fences their spinose prtijierty is much appreciated for the protection 
of cultivated lands, and the leaves beaten from the twigs afford a much-valued 
Koddeii to the cattle of tho region.s in which tliey are plentiful. 

A few foreign speeies have become completely acclimatised in India, such 
as . 1 . flenlbata ~iho Australian White or Silver VVattle; A. nielano.rgion — the 
vVustraliiUi llhiek Wattle; ^i. «levarren*t —the Common Wattle. These are fairly 
general in tlu^ warm temperate tracts of India, more especially in tho Nilgiri 
lulls, uhere tliey wiu’o introduet‘d in 1840. \Cf. Maiden, Gums and Resins of 
Mislraha. 1/2; Hooper, Agri. Ledg., 1902, No. 1; Imp. Inst. Tech. Rents 
1003, 314-5.] ^ 

It may perhaps sulhce to deal very briefly with the so-called unimportant 
speeies and to touch mainly on their special features of interest, leaving the 
above general observations ivs moro or less applicable to them all. 

A. aribica, WiUd.; FI. Br. Ind., ii., 293. This is the Indian 
lUin Arabic Tree, the babul or kikar, habola, gahur, hakar, etc. 
nit (Mat. Med. Hind., 160) gives it the Sanskrit name of vavvula, Vfhilc 
btibuUi IS a word which according to Rice is only Sanskritised, and 



ACACIA 

CULTIVATION OF THE BABUL arabica 

Cultivation 

Sir Walter Elliot (FL Andh,) says it is the Barhuramu of Sanskrit. BabulKikar. 

In South India it is known as haru (or haruvelam), gobli^ jdli, tunia^ etc. 

Habitat. —This is one of the most widely distributed and prevalent 'of small 
trees in India, but chiefly on village sites, borders of fields or waste lands, where 
it is usually seen to be gregarious. It prefers a dry to a moist climate and ac¬ 
cordingly is, as a rule, absent from the coast tracts ; it disappears gradually 
from Bengal, Behar and Oudh, on the Terai of these provinces being approached ; 
is absent from the warm moist tracts of Assam, Manipur ami Burma ; is most 
prevalent from the North-West Provinces, through the Central Provinces to Ijuligonous. 
Berar, Central India, Bombay and Sind; and might bo said to attain its 
greatest development in lower and middle Sind, where it is probably truly 
indigenous. It does not appear to bo a native of many parts of India, where 
it is nevertheless common, e.g. the PanjAb, Oudh, Bengal and Mmlras. In 
tho Panjab it is mainly grown on canal embankments, and in the United 
Provinces by roadsides and on islands in the Ganges. [6’/. Bept. Arboricult. in 
Ph., 1890-3, G.] 

VarietifiS. —Some short time ago Sir Dietrich Brandis {Ind. For., Sept. 

1897, 23, 359) raised the question of the varieties of this species. Ho Three Forms, 
referred to the kaulia babul of Berar (tho kowri, kaoria, and vedi —mad—of the 
Deccan) as a small tree with deeply cracked and exfoliated bark, broad margiiiato 
pods, and stouter spines than the ordinary form wliich in Akola is distinguished 
as telia babul (tho godi (sweet) babul, ticcording to Fagan, Shuttleworth, etc.). 

Another variety is the cylindrical babul known as ram-kanta (possibly tho Kabul 
or cypress babul of certain writers. [Cf. Panjab Qaz. {Sialkot), 1894, 11 ; 

Gamido, Man, Ind. Titnbs., 292; Cooke, FI. Pres. Bomb., i., 444.] The kaulia 

or kauria is a smaller tree, grows on poorer soil, and affords a much less valued Conclusiou 

timber than the ordinary or telia babul (Brandis, Ind. Trees, 2G4). It woukl 

seem tliat tho welMmown variability of Aeaeiit nrahica in merit of gum tan 

and timber afforded, may to a large extent bo dependent on tliis question of 

the varieties or ^climatic conditions of the species, hence the subject is well 

worthy of careful consideration. 

Cultivation ,— Tho babul is raised from seed, bears transplanting indifferently. Cultivation 
and according to some writers may be propagated by cuttings. It can be sown by Methods of 
drill or by being broadcasted, and in either case just before tho rains or, say, in Sowing. 

June and July. Tho seeds germinate slowly, for they are exceedingly hard, and it 
is customary to soften them by stueping for a day or so in water or in liquid cow- 
manure. Tho seed is generally gathered in April, and by tho Native c\dtivator 
is often coated with cow-dung and kept in that condition till July, then sown 
on tho spot whore intended to bo grown. Most writers aflirm that germination 
is best effected by making goats or sheep first eat tho seeds. This, however, 
would seem to be a mistake, for these animals will not eat shelled seeds and 
do not care much for ripe pods ; they prefer green pods with irnmature seeds. 

When mature the animals eject them from tho mouth during ruminotion, 
and tho seeds thus never actually pass through the alimentary system. If, 
however, they chance to be retained for some hours in the first stointich of a 
ruminant tho seeds would no doubt bo found to germinate freely. 

The plants have to be thinned out about tho third year until tho healthiest Weeded out. 
occupy distances of from 10 to 20 feet apart. In tho third year they will flower Perfect 
and bear fruit; and according to the experts of the tanning industry in Cawnporo, 
tho bark is in its most perfect condition when the trees are from 4 to 6 years 
old. Curiously enough, however, many Natives affirm that the older tho trees 
are the stronger the tanning property. Tliis does not appear to bo the case, for 
according to European tanners the colouring principle develops but the tanning 
value decreases with age. If, therefore, babul plantations be raised with a view 
to returns from tanning-bark and fuel, the trees should be uprooted after from 
G to 10 years, in order to secure the best financial results. At one time it was Pollarding 
supposed that a system of pollarding plantations might be tho most remunerative. Plantations, 
but plants so treated have been observed to grow so very slowly afterwards 
that it has proved preferable to uproot and replant. The bark is sometimes stripping Bark, 
stripped off the living plants, but the wounds heal so very badly that this is by 
no means an approved method of procedure. [Cf. Fagan, Ind. For., x., 393, 441 ; 

Lushing ton, Ind. For., xxi., 252.] 

Cost of Production and Profit ,— Mr. Ozanne {Letter No. C07, dated July 1884, Costa, 
para. 10) furnishes returns given by a Parsi gentleman of Gujarat. Briefly 
these may be said to give the cost of cultivation and rent of land for 10 years 
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Gum. 
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Features. 


Atma^i'heric 

lutlaeneed. 


Oolour. 


THE INDIAN GUM ARABIC TREE 

as Rs. 24, and the ^^’o.ss proceeds for grazing and fuel as Rs. 251, thus leaving 
a net profit of Ks. 227. Dr. Leather {Agri. Ledg., 1896, No. 18, 158) shows the 
working expenses for an acre of land in Ap*a under babul as Rs. 146 and the 
gross receipts Rs. 440, so that the net profit in 10 years came to Rs. 294. But 
in neither of these cases does allowance appear to have been made for the sale of 
bark, the plantations having been undertaken simply for fuel purposes. In 
conclusion it may be observed that on good soil the tree is much less gregarious, 
is allowed to grow to a fairly large size, and is accordingly valued more as a 
timber tree than as a source of fuel. A tree is considered full-grown in from 
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to the size of 
the timber afforded. 

The variety (mentioned above) as kaulia or vedi is that usually grown in 
Berar and Western India, when fuel only is desired. The telia or godi is ordinarily 
allowed to run to timber. Success in cultivation would seem to depend upon 
several circumstances, such as the scarcity and consetiuent high price of fuel, 
a good market for the bark, the existence of suitable land at low rents, etc., etc. 
But it must never bo forgotten that, to be successful, production of babul fuel 
and babul bark must be in clo.so proximity to the markets, since neither product 
could boar heUvy railway freights. 

Soil. —According to most observers the babul prefers a sandy light loam or 
black cotton soil to heavy clay, but appears to bo somewhat indifferent to the 
presence of a fairly largo percentage of reh or shor (efflorescent salts—see 
Alkalis, pp. 51- 6). But it does not succeed either on rocky and hilly ground or on 
low-lying and submerged tracts, hoiKiO plantations to be made profitable must be on 
fairly good soils. The yield and quality of the gum, of the tanning bark and of 
the timber— -its three cliiof products—greatly depend on the condition of the plant. 

tnemies .— The life of tlie tree is generally said to be about 20 to 30 years ; 
at all events after that age it seems to become a ready victim to the ravages of 
various pests, among which the grubs of one or two longicorn beetles may bo 
specially mentioned. Mr. Stebbing {Injurious Insects of Forest Trees, 67, 69) 
describes these a.S iUvIoMlenut uninator and holoaericf^ttP*. Its 

greatest enemy, however (especially during the first 3 or 5 years of its existence), 
is probably the goat. 

The commercial products and utilisations of babul may bo dealt with under 
the following headings :— 

1. The Gum. —This exudes in March, April and May, according to 
the vast majority of reports, but in connection witli Amritsar it is said 
to ooze from the trees in the months of October, November and December. 
A tree yields a maximum of about 2 lb. a year, but the average might be 
more safely put at a few ounces. In certain localities little or no gum 
is given by the trees, and seasonal variations in yield are also well known 
aiul are said to be dependent on abnormal climatic conditions. Tapping 
the trees is generally believed to accelerate the how, but this is not often 
practised, and may be detected by the presence of long stalactiforrn masses. 

The gum occurs in the form of irregular and broken tears agglutinated, 
each tear being half an inch in size and of a pale straw-colour to red, 
brown or almost black, ac*cording to the age of the tree. The quantity 
yielded varies directly, but the lightness of colour and quality, inversely 
to the age of tlie tree. Such, at least, is the general opinion, although 
the Amritsar report states that old trees do not yield any gum at 
all. Long exposure to atmospheric influences, more especially to damp 
and rain, darkens the colour and lowers the value of the gum, 
besides making it astringent owing to the quantity of tannin (from the 
bark, doubtless) with which it becomes charged. [Of. Vilbouchevitch, 
Journ. d\ign. Trop., 1901, i., 49.] Observers have also noted 
that gum exuding from gnarled stems or diseased portions is dark ; 
moreover, that it varies in colour and becomes brittle by exposure 
to the sun or artifleial heat. [Cf. Goetze in Pharm. Zeit., 18, 119 ; Journ. 
Chem. Indust., 1903, xxii., 429.] The purer and paler-coloured gums 
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USES OF BABUL GUM 

reduce Fehling’s solution only slightly, are darkened in colour by ferric 
chloride and gelatinised by borax. The darker samples (highly charged 
with tannin) are precipitated by basic acetate of lead, form inky colorations 
with ferric chloride, deep brown with bichromate of potash and red with 
molybdate of ammonia. They freely reduce Fehling’s solution. Moreover, 
the darker portions are much less soluble in water and leave a gelatinous 
portion undissolved. [U/. Pharmacog. Ind.y i., 551.] 

Uses —Indian gum arabic is used in Calico-printing and in all other 
industries where a mucilage is necessary and in which the peculiar pro¬ 
perties of this particular gum are recognised as specially suitable. Amongst 
other minor purposes it is, for example, employed as an ingredient in 
whitewash and in paints used for wall distempering. It is added to 
certain Mortars and to paints that are used for clay toys. As a Medicine 
it is an indifferent substitute for the true gurri arabic of European phar¬ 
macy. It is often used as a vehicle for castor oil, and has the merit of 
absorbing the offensive smell. One drachm of gum dissolved in | oz. of 
water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished 
by the fact that it is loss soluble than the true Gum Arabic. [Cf, Taleef 
Shereef (Playfair, trajisl.), 1833, 142--3.] 

At one time the gum was said to form an important item of human 
Food in times of scarcity, but recent impiiry has brought out a flat 
contradiction of that statement from almost every district in India. The 
gum at all seasons is several times as expensive as the grains eaten by the 
poor; preferably, therefore, they would purchase grain with it. It is 
nowhere so abundant as to become a famine food. It is, however, un¬ 
questionably edible, and fried with ghiy sugar and spices, is employed in 
the preparation of certain Native sweetmeats which are very generally 
eaten after child-birth. 

So far as they have proceeded, the investigations into the Indian 
gums suitable for the European confectionery trade have revealed several 
very surprising circumstances connected with this gum. There are, for 
example, great variations in quality, which are not alone to be explained 
by adulteration with inferior gums. Not only does the quality depend 
largely on the age and variety of tree, but on the locality of production. 
Thus two samples, one said to have been the best quality from Nagpur, 
the other from Cawnpore (both believed to have been authentic samples 
of Acaria arahira gum), were forwarded to Messrs. Rowntree & Co. 
for examination and report. The reply which came in due course was— 
“ They gave exceedingly dark solutions of medium strength, but both are 
quite useless to us on account of the colour.” A third consignment 
procured from the Panjdb was said to give “ a pale solution, very thin 
and probably of little value for any purpose.” The best Indian edible 
gum, from Messrs. Rowntree & Co.’s standpoint, would appear to be 
that referred to under A. Jaequeuiontli, It would thus seem that, 
far from Acacia acahica affording the best edible gum arabic of India, 
it might almost be described as the least important of all the Indian 
edible gums. It seems, however, probable that babul gum from Sind 
may be of a much superior quality to that from other parts of India. 
As met with in trade this gum comes mainly from the Central Provinces 
and Berar and is known in Bombay as Umrawatti and Amrad. But 
attention may here be called to the circumstance often discussed {e.g, by 
Vilbouchevitch, lx. 48), that all gum from the same species and even 
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from the same tree is not of equal quality. The variation is doubtless 
due to baeillic action, and ants have been spoken of as facilitating the 
ingress and dispersion of the bacilli. 

Pr/ce.—The information available regarding the price at which the 
gum can be procured is so conflicting as to render the returns practically 
worthless. They range from Rs. 12 to Rs. 50 per 100 lb. 

Babul- 2. The Tanning and Dyeing Bark, — Bahul-h^iiV. is perhaps one of 

bark Tan. most extensively used and most highly valued of the crude tanning 

materials of India. It is in fact, with many of the Native tanners, 
the chief Tanning Substance in practically all provinces except South 
India, where its place is to a large extent taken by the tanner’s Cassia 
(Cassia aarirahtfa). It is also very extensively employed by the 
dyers because of the rich colours it affords. In a work such as the present, 
space cannqt be afforded to deal with the methods of dyeing and 
tanning pursued, nor to furnish the formulae of the special preparations 
cmploy(*d. The reader must consult the Dictionary and other such works 
for all (h^tails. 

Source of c.iik. Source. —'I’ho introductory paragraplis of the present article have already 

Hot forth some of tho praedirud conHiderations regarding production of babul- 
hark. It is (ionunonly obtained from trees felled for fuel, and the bark very 
oftini IxH’oinos tlio woodman’s wages. So again the observation has been made 
that t)i(^ l)a.rk from old trc'cs is not so valuable as that from trees 6 to 10 years 
of agn. In order, liowever, to obtain perfectly trustworthy information on 
tliis point an oxtenHive series of barks from a selected number of districts was 
procured from trees of various known ages and during certain fixed seasons of 
tho year. {('/. Agri. Ledg., 1800, No. 0, 42, 54-5.J Apparently no report 
has as yet been pulOished of tho results arrived at by the examination 
of tho barks, thus 8j)ecially brought together for that purpose. Hooper, 
howo\('r, atlirms that “tho tanning content undoubtedly increases with the 
ago of tho tree’’ {Agri. Lcdg.y 1902, No. 1, 23), and ho cites a report of 
Mr. J. OVil of date 1845 in support of that opinion which is exactly the opposite 
of tho modorn view held by the European tanners of India. Recent inriuiry hUnS, 
however, boon prosecuted sufliciontly far to reveal the circumstance that babul- 
bark is hardly lik(4y to compete successfully with tho tanning materials already 
procurable in J'hirope, and that very po8.sibly it will never oven pay to manu¬ 
facture’) for (export a tanning extract from this bark or from tho bark and pods 
combined. Much has be(ui written on this theme, but it may bo said that the 
chi('f claims of 6o5u/-bark turn on its cheapne.ss and abundance. It is bulky 
and tlm porcentago of tannin is small, hence it cannot bo profitably carried for 
more than short distances. Accordingly the conclusion must bo that 5a5M^-})ark 
is a tanning material of gn‘at loeal value, but one that stands a poor chance of 
iVn'ciii.ii'c of bi'ing ('xported to any appreciable extent. Tt contains 18*95 per cent, of catechol 
tannin, wliich takc's a, Ix’autiful cream colour when precipitated with gelatin. 
Martin says that *1 lb. of tho bark suffices for each maund of hides. [Cf. 
Monographs, Tanning, and Working in Leather :—Walton, U. Prov., 23 ; Martin, 
Bomb., 7; tliatterton, Madras, 20; Rowland N. L. Chandra, Bengal, 11-2; 
C. (J. Chenovix Trench, C. Prov., 7.J 

Price and Supply. — Very little of a definite nature can be published 
oil these subjects. It has been reported recently that the annual con¬ 
sumption in Cawnpore alone is over 200,000 maunds, valued at eight 
annas a niaund. Rut Cawnpore is the great tanning centre of India, and, 
therolore, its transactions represent a very large slice of the total traffic 
in tlie bark. Quotations have been obtained from Dumraon, Bandelkhand, 
the Central Provinces, Shahpura (in Rajputana), Delhi, Poona, etc., etc., 
which show that the bark fetches from 8 annas to as much as Rs. 2-4 
per 100 11). These and such as these are the returns that have come to 
hand, and they afford very little trustworthy information other than 
that the bark is a local product which in point of price is, like most 
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other commodities, influenced very greatly by the laws of supply and 
demand. 

Bahul-hdJYk is extensively employed in India as an astringent Medicine, Medicine, 
and the ashes as a dentifrice. 

3. Tanning Pod, —Roxburgh (Trans. Soc. Arts, 1805, xxiii., 408-10) Pods, 
was apparently the first person to draw the attention of Europe to 
the large and valuable supply of these pods that might be procured 
from India. This subject did not, however, seem to attract much at¬ 
tention until 1884, when an absurdly high valuation as a Tanninc Ma¬ 
terial was attributed to the pods. It was then affirmed that when spurious 
crushed and freed from seed, they would fetch £40 a ton, or 50 per cent, i^^^p^tation. 
more than was then being paid for oak-bark. This naturally led to 
numerous experiments to test the yield per acre, the cost of production 
and methods of crushing and baling the material. When the desired 
report finally came to hand from England, hahul-pods ceased to attract 
attention ; they had been found to (;ontain at most 9-Jper cent, of tannin, 
and could not bring more than £10 a ton. All interest in the subject died 
as quickly as it had arisen. A more hopeful result seems, however, 
to have 'been obtained by Mr. Chatterton. The Agricultural Ledger, 

(1896, No. 9, 46) may be consulted for further particulars. But crushed 
ftafewZ-pods impart a beautiful colour to leather, and mainly on that 
account enjoy a certain local reputation as a weak tanning and dyeing 
material, useful in conjunction with other substances. At the Cawnpore 
Tanneries the pods arc employed almost exclusively for the purpose 
of removing the lime from skins and hides, before tanning the latter with 
hahwMjark or other substances. The dyers of India often utilise babul' use. 
pods to obtain certain shades that are admired in calico printing. 

An extract may be prepa^^'d from the immature pods by inspissation. 

This was known to the Ancients, and through the Greeks reached the 
Arabs, to whom it was known as akakia. To this day a Drug comes to 
India under that name from Turkey and Persia, and is sold by most 
Muhammadan druggists. The unripe pods reduced to a powder are 
used as a domestic medicine in all cases where an astringent is indicated. 

They are employed in the manufacture of Tooth-powder, and along Tooth-powaer. 
with sulphate of iron in the preparation of ink. The tender young pods luk. 
are eaten as a Vegetable, especially in times of scarcity. They are 
often pickled (achar) and viewed as a luxury, especially by the Marwaris. 

The green pods with their seeds are regularly given as Fodder to goats. Fodder, 
sheep, cows, and camels. In Sind the green pods are much appreciated. Much valued, 
and in the early part of the hot weather, during April and May, the sale 
of green pods forms an important item in the forest revenue of that 
Province. In the Annual Reports of the Forest Department for Bombay 
(including Sind) the amounts credited as realised on this heading average 
from Rs. 12,000 to Rs. 30,206. 

4. Tanninx Leaves .—Most of the older writers speak of the loaves of this 
tree being also used as a Tan, but according to voluminous opinions recently 
to hand this would appear to be a mistake. They are sometimes employed in 
dyeing, and are also often utilised in the manufacture of ink, so that they do Dje, 
possess tannin but in such small quantity as to be useless as a tan. The chief Tak. 
value of the leaves is os Fodder, especially in times of scarcity or famine. Fodder. 
Beaten from the lopped and dried spinose branches, they are regularly given 
to cattle. Although the tree is never leafless, fresh foliage appears from F'ebruary 
to April. The value of this source of fodder when rain fails cannot bo over¬ 
stated, as the tree is thereby little, if at all, affected in the production of foliage. 
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TlJE INDIAN GUM ARABIC TREE 

Tlio loaves constitute an ingredient in the intoxicating drug of Indian hemp 
known as madaky and it is said that in a similar way they are also made up with 
opium. 

5. Minor Industrial and Agricultural Uses. — Ono of the most widely 
known of the minor uses of the plant is for tooth-brushes. Short twigs are 
ma<lo up into small bundles of about 100 each and in that form are exported 
as a r(‘gular article of trade from Karacdii to liombay and practically all over 
1 ndia. 'I hoy are v(‘ry extensively in demand by the Marwaris ; on being used the 
end is chewed until it forms a sort of brush. Very strong and durable baskets 
are also plaib^d of young green 6a6wZ-twigs. In fact, this is the chief basket 
of the agricultural an<l industrial classes of many localities (see Basket and 
Wickerwork, etc., pyi. 114-(>). In some parts of the country fishing-traps aresimilarly 
eonstr\icted of the young shoots and the spines are occasionally employed as 
lishing-hooks or as j)ins to fasten together the leaves used as platters. Crude 
ropes are sometimes made of the bark fibre. 

In Sind (ajul t o some extent also in the Panjab) hahul is one of the important 
trees on wliirh the Lac insect is reared. The reader will find full particulars 
on this subji^et in The Agricvlturnl Ledtjer (1901, No. 9). To the Indian cultivator 
hahul is of the greatest possible value. It does not afford much shade, and yet 
curiou.sly enougli very little except grass will grow underneath it. On this 
account it is rarely, if ever, allowed to get established in the middle of fields. 
For avenue purpo.ses, wliero shade is required, it is not a desirable tree. But 
in the Reclamation of waste lands babul is invaluable, especially where reh 
(Wlloroscence gives cau.so for anxiety (see Alkalis and Alkaline Earths, p. 55). 
(iruvss rapidly Ix'comes associated with it, so tliat grazing affords a distinct source 
of nweniK? in babul plantations. [C’/. Ribbentrop, Ind. For., April 1900, xxvi. ; 
]\lorelarul, Din'ctor of Agriculture in the United Provinces. Official Reports 
rv{iardin(j the Ahhunpur {Oudh) Fxpermients.] Sown thickly as a Hedgk, 
h((hul forms a gr<‘at protection both against animals and tho parching, dust- 
ladi'u winds. As th^ad fenee.s, tho spiny boughs are universally employed to 
afford temporary prottudion to valued crops. For these and similar reasons 
(‘\f('n(k'd cullivation of tliis tree should invariably be commended in all suitable 
loc/ditios. 

(). The Timber. —This TjMBEa is highly api)reciated for all forms of agri¬ 
cultural imploment.s, liecause of its hardness and durability. It is especially 
valued for cart-wheels. In Bengal, tho United Provin(;os and the Central Pro- 
\'in(a's the timlxa* is rarely, if ev(T, employed in house construction or for furniture, 
as it is supposed to be very unlucky, lint in tho Panjjib, Sind and Bombay no 
such superstition exists, an<l accordingly it is frequently utilised in house-building 
and is much a[)preciated wduue great strength is desired. In Bijapm* it is in 
demand for the construction of tlio carts for whicli that town is famous. When 
used for furniture, especially wood-carving, tho timber is previously carefully 
.‘Reasoned in water. Reccadly it has been suggested that 6a6w^-wood might bo 
employed for wood-paving. A writer in (\ipital (March 5, 1903) behoves 
that this would bo found elaaiper in tho long run than the present method of 
UK'talling. 'File wood when seasoned is very durable and much easier to cut 
and shapti than the timbers most largely u.sed for paving-blocks. 

.As a souix’o of Fuel or CuAauoAL babul justly holds a high position in popular 
favour. Its cultivation in tho vicinity of all large towns would seem highly 
profitable. An average-sized troo will give 5 maunds of fuel, besides branches 
and bark that bring in additional returns. Some few years ago a scare was 
started by th(' Madras Raihvay that babul fuel injured the l^oilors. This point 
has been frt'ely discussed since then. The practical result may be said to be the 
conclusion that, as compared with coal, all forms of wood fuel are injurious. 
Bahjil is not more injurious than other timbers, and moreover it has so high a 
calorific value that it is not only extensively used at the cotton and other mills 
and oji tho railways of Ifj)per India, but w^ould be even more extensively em¬ 
ployed wore it procurable in sufficient abundance. 

A. Catechu, Willd.; FI. Br. Ind., ii., 295; Heuze, Les 
PI. Judiist.^ 1895, iv., 288-92; Praiii, Some Additional LeguminoscBy 
Jouni. As. Soc., Beng., 1897, Ixvi., pt. ii., 508-9; Gamble, Man, 
Ind. Tunhs.y 296-8. Tliis is the Cutch or Catechu tree, the khair 
or katha. Praia has rendered valuable service by establishing the 
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characteristics and respective areas of distribution of the three forms 
of this plant. These are briefly as follows :— 

Varieties of the Species: Var. (a) Catechu. Calyx, petala and rachia with Varieties. 
apreading hair a .—This is the most northern form, having been recorded as 
met with in Haz.ara, Kashmir, Simla, Kangra, Garliwal, Mussoorie, Central Kuraaon Kath. 
India, Bihar, and as far south as Ganjam. But it has never been found in the 
Eastern Himalaya nor in Assam, and it has boon only once reported as met 
with in Burma. This is, therefore, tlio A:a</i-yiolding form of Jvumaon—the pale 
cutch, as it is sometimes called, the khair, khoiru, etc. 

Var. (f-i) Catechuoides. Calyx and petals glabrous hut me raehia puheruhuia .— Pegu Cutch. 
This is met with in Bengal from Monghyr and Patna to Sikkim, Assam and 
Burma. Though quite common in Pegu and Prome it has not as yet been 
collected in the Shan hills nor in Upper Burma to the north of Ava. It 
is, therefore, the cutch-yielding plant of Burma, and “ Pegu Cutch ” is the chief 
commercial form of the extract. Its best names are khair, koir, aha, etc. 

Var. ( 7 ) Sundra. Calyx, petals and rachia, all glabrous. —This is the Southern Madras and 
and Western plant and affords the cutch of Madnis an<l Bombay Presidencies, Bombay Cutch. 
being very common from Coimbatore northwards to the Deccan, Kanara and 
the Konkan, and has been recorded so far to the north-west as in Kathiawar 
and Rajputana, and to tho north-east in Burma, at Segain, Mandalay, and 
the Shan hills. It is tho lal-khair (red Catechu), the nallaaandra (or simply 
aandra, or, as Sir Walter Elliot renders it, chaudra), also the kati, kute, kachu, 
kagli, kempu, shemi, karangalli, bagd, hanni, etc. [Cf. Cooke, FI. Prea. Bomb., 
i., 448; Hooper, Bept. Labor. Jnd. Mua. 1903-4, 28.] 

Chief Products.—Those three forms of var. A, iUifevhii are said to Properties 
be practically identical in tlieir properties and uses. They all yield Uses, 
a Gum, an astringent ExTRA(rr and a useful Timber. 

The Gum is of a pale yellow colour and often occurs in tears one inch Qum. 
in diameter. It is sweet to the taste, soluble in water, forms a strong 
pale-colourcd mucilage and is not precipitated by neutral acetate of lead, 
but gelatinises with basic acetate of lead, ferric chloride and borax. It 
freely reduces Fchling’s solution. It is a better substitute for the True 
Gum Arabic than is babul gum. Most of tho superior qualities of Indian 
Gum Arabic, especially those of South India, are very possibly obtained 
from this species of Acacia. 

The Timber. —Sapwood yellowish-white, hcartwood either dark or Timber, 
light red, extremely hard. It seasons well, takes a fine polish and is 
extremely durable. It is used for all kinds of agricultural implements, 
wheelwrights’ work, etc. In Burma it is enqiloyed for house posts and 
very largely as fuel for the steamers of the Irrawaddy Flotilla. The Fuel 
of dead khair is much valued by goldsmiths. In Northern India cutch 
wood is made into Charcoal, and is regarded as one of the best woods oharcoai. 
for that purpose. It has been pronounced good for railway sleepers. A 
cubic foot of variety {a) weighs from 50 to 60 lb.; of {0) about 60 to 
70 lb., and of (y) slightly more. But it is as the material from which 
Cutch extract is prepared that the wood of this plant attains its greatest 
value. 

THE EXTRACT CUTCH OR CATECHU. 

It is not proposed to deal with this substance very elaborately in the 
present work. The article in the Dictionary, amplified as it has been 
by The Agricultural Ledger (1895, No. I; 1896, Nos. 2, 35; 1902, 

Nos. 1, 2; 1906, No. 3) contains practically all that is known. 

The reader is referred to these publications, and the remarks that follow 
must, therefore, be accepted as an abstract intended alone to set forth 
the aspects of commercial interest- 

Commercial Qualities of the Extract and Methods of Manufacture.—How far Commercial 
the peculiarities of the above-mentioned trees account for the different properties ^orraa. 
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of tho oxti'Jict, app^^ars never to have been ascertained. It may be mentioned 
as a curious circumstance, very possibly connected with . 4 . »nHdra, that one of 
the earliest European writers, Barbosa (1514 a.d.) speaks of cac/io as exported 
from Cambay to Malacca. The name cacho would seem to be simply the 
Kanar(‘HO karhtJ, and very possibly gave origin to the modern Latin name 
('aUchu. In 1574 Garcia de Orta {Coll., xxxi.) gave a complete accomit of the 
plant, and (jf the manufacture of the oxtnict under its Tamil name of kati {cate), 
a word which by some authors gave the first half of the name Catechu, the second 
being derived ircun- ch^iamt, to distil. It is probable, howevnr, that although 
t he earliest Kuropoan authors saw the extract being prepared from A. sundra, 
the Pegu form is fpiite as ancient if not more so. It was not, however, until the 
sevcmteimth century that catechu attracted the attention of Europe. It was 
tlu'n supposed to lie a natural earth, and as it reac'hed Europe by way of Japan 
it received the mime of Tkriia Japonica. About the same time Gamuikr also 
found its way to l^hirope, and was designated Terra Japonica indiscriminately 
with cdtecliu. Cleger exploded the mineral notion of these substances, by 
republishing in 1085 Garcia de Orta’s account of the preparation of the extract. 
Ho aflirmeu that the best (juality came from Pegu, other sorts from Surat, Mala¬ 
bar, Bengal and Ceylon. 

There arc said to be three forms of this substance : (1) Dark Catechu 
or (hitch, chiefly used for industrial purposes ; (2) Indian Palk Cate(^hu 
or Jeath —a crystalline substance eaten in fan or used medicinally ; and 
(3) Kioersal {kirsal), a crystalline substance found embedded in the wood, 
much after tin*, same fashion as Barns camphor. To obtain the Gut(*.li 
the trees have to be felled, but the destruction is conducted in so ruthless 
a fashion, and so widespread is the demand, that many oflicers affirm 
the total extinction of the tree is threatened {Cf. Upper Burma Gaz, 
Shan Slates, P,)(X), ii., pt. i., 314; For. Admin. liept. Pegu Circ., 
19()()-l, 10; Summarg Selll. Operations, Lower Chindwin Dist., 

1901- 3, 3 ; Hooper, Pept. Labor. Ind. Mus., 1904-5, 26-7 ; 1906-7, 10.] 

The following particulars may be given regarding the manufacture of 
the two first-mentioned extracts :— 

1. Dark Catechu or Pegu Cutch. —Three men generally work to- 
geth(‘r : one cuts down the trees and drives the cattle that drag the logs 
to the site of the furna(a3; the second clears off the sapwood and cuts 
the lu'artwood up into the little (hips required by the third man, who 
attends to the furnaces and boilers. The chips are packed into earthen 
pots holding three to four gallons of water, and the whole is boiled down 
to one-half ; the chips are then taken out, aiid the liquid of 20 to 25 pots 
is gradually ])oured into a large iron pan or cauldron, and again boiled 
and stirred and fresh liquid added from the earthen pots until the fluid 
attains the consistencT of syrup. The cauldron is then taken off the tire 
and the contents stirred (mntinuously with a wooden paddle for four 
hours or more, till the mass cools and can be handled. It is then taken 
out and spread on leaves arranged within a wooden frame, like a brick 
mould. It is left over-night, and in the morning the extract is dry and 
ready to be cut up into pieces for the market. It might then be described 
as a brick of cutch weighing 36 to 44 lb. A picturesque and illustrated 
account of the work is given by a correspondent in The Empress (July 
1903). 

The chips are sometimes boiled down a second time, but as a rule very 
little is extracted by this further boiling. Much difference of opinion 
prevails as to the necessity of beating the liquid after the cauldron is 
taken off the tire. Some manufacturers are satisfied with half an hour, 
others give it as much as four or five hours. 

Cutch manufacture takes place from June 1 to March 31, but the 
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months of December to March inclusive are those of most energetic opera¬ 
tions. The produce of each cauldron is approximately 36 to 44 lb. a day, 
but the total yield during the season cannot be accurately determined 
since much depends on the quality of the trees, their proximity to the 
boiling place and, above all, the working days of the season The proceeds 
of one cauldron may be 2,000 lb., or it may exceed 6,000 lb. As to the 
yield of cutch per given weight of heartwood, it is believed that a ton of Yield, 
wood might be taken as yielding 250 to 300 lb. of cutch, 

In the western and northern tracts of India, such as Kaiiara, Dh-irwar, other r^ormsof 
Khandesh, Surat and Baroda, and to some extent Chota Nagpur in llengal, 

Dehra Dun and Gonda in Oudh, dark-coloured caitch is also prej^ared by a 
process that only differs in minor details from that briefly described in con¬ 
nection with Pegu. The industry in these regions is on a much smaller 
scale and the appliances are correspondingly less perfect, but the principle 
involved is the same. In Gujarat, as a rule, the trees are not felled, but the 
larger branches are simply lopped off, and these are cut and boiled down into 
cutch. The article from these localities as met with in the market differs, 
however, materially in external appearance and shape from Pegu cutch. 

It occurs in small (iibes, flat cakes or rounded balls, and is of a redder 
colour and more opaque fracture. The influence of the method of manu¬ 
facture, more especially the use of iron cauldrons, will be discussed in a 
further paragraph. 

2. Pale Catechu or the crystalline substance known as Hath, —This Method of 
is the restricted name, given in Northern India to a grey crystalline 
substance prepared from a concentrated decoction of (Uttechu wood 

by jflacing in it a few twigs and allowing the decoction to cool. The twigs 
are removed and the crystalline substance found adhering to them is 
collected and pressed into lai’ge irregular cubes. Whether the liquid is 
rejected or is afterwards boiled down to produce a poor quality of dark 
catechu or cutch has curiously enough not been recorded. The cubes 
of grey crystalline substance are the which is eaten by the Natives 
in their pan and which imparts with lime the red colour to the lips. It is, 
apparently, hardly ever exported to Europe, and the name hath, while Kumaon Kath. 
chiefly applied to it, is in some parts of India unfortunately also given to 
cutch. Kath and cutch have by Europeans been mistaken for the same 
substance, but the former is much purer chemically than the latter, and 
it may be owing to the fact of caitch being the form exported to Europe 
that catechu has lost the former position it held as an astringent Mkdicine. Medicinal Form. 
It seems probable that the preparation of Izath may be a sciiondary process secondary 
from the cutch, since its direct preparation from the original de(;oction 
has only been observed at Kumaon, although the substance is universally 
used in pan all over India. This subject deserves to be thoroughly in¬ 
vestigated, and the merits of hath and its process of preparation made 
better known. In a further paragraph will be found an abstract of recent 
investigations that have a bearing on the issue here raised. \Cf. Madden, 

Journ, ^ Soc. Beng., 1848, 565.] 

3. Keersal or KhersaL —From the wood of Avavitt iUitevha is K her sal. 
occasionally obtained a pale crystalline substance known as khersal. The 
woodmen, when cutting up the timber for fuel, sometimes come across this 
substance and carefully collect it, since it is much valued as a medicine 

by the Hindus, and fetches a high price. [Of. Dymock, Mat. Med. Western 
Ind., 232 ; Bomb. Gaz.y vi., 13.] 
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THE CUTCH TREE 

Improvements in Manufacture.— The Agricultural Ledger (1895, No. 1) 
records Dr. Warth’s experiments in the manufacture of cutch, with 
the results obtained and the correspondence that ensued on his recom¬ 
mendation for the establishment of central factories under Government 
(jontrol. Warth showed that the Native system was wasteful and 
destructive, more especially through the use of iron cauldrons. He 
explained that the active principle of cutch was the tannin known as 
CVecAw-tannin. This forms a greenish-brown compound with ferric salts. 
There is also present, however, another substance known as Catechin, and 
this is the active principle in hath, or the edible form of cutch. Catechin 
is, however, easily changed into tannin. It is soluble in hot water but 
practically insoluble in cold water, while catechu-tsinmn is completely 
soluble in cold water. From this simple fact Warth proposed that catechin 
should be ^invariably separated from the catechu-tannin and sold by itself, 
but he showed that it was essential that this should be accomplished by 
a rapid process and in concentrated solutions. Etti had previously pointed 
out these peculiarities, but Warth gave them a practical value. The 
concentrated decoction is by him recommended to be set aside for five 
(lays, to allow of the formation of the crystalline catechin. Cold water is 
tlnni added and the solution filtered, and the filtrate again boiled down 
f o form cutch free from catechin. As already suggested, it seems probable 
that by some such process kath may be regularly manufactured by the 
drug dealers of India, sinc,e the Kumaon supply could hardly suffice to 
meet the Indian consumption. 

Warth then demonstrated the injurious action of iron on catechin, 
and urged that the cauldrons used should invariably be copper. His 
observation that wood spotted with white deposits is richest in catechin, 
and that such wood is more prevalent in Oudh than in Burma, confirms 
a widespread Native opinion, and probably points to something peculiar 
in the variety of plant grown in Oudh (var. a, Cnfechu, above), as compared 
with that of Burma {var. /i, (Uiterhn<di1es). 

The inquiry was next prosecuted by Dr. Leather, Agricultural Chemist- 
to the Government of India. His assistant, Mr. Collins, furnished a most 
instructive table of analysis, in which he showed that commercial valua¬ 
tions rarely coincided with percentage of catechu-tannin and catechin (more 
especially of the latter), but were dependent mainly upon the appearance 
of the extract. 8o far as the tanner is concerned the complete absence 
of catechin might be said to be a recommendation. Leather dealt 
in a most interesting manner with the best methods of cutting up the 
timber, with the effect of different kinds of water, the quantity of water 
required, and the time which was essential to boil the wood. He showed 
that it would be more economical to reduce the wood to shavings by the 
carpenter’s plane than to cut it into chips as at present. When reduced 
to shavings the yield of catechu-tannin and of catechin was much higher 
than with chips ; the proportion of water to weight of wood could be 
reduced from 20 to 10 or even less ; and the duration of boiling might 
be reduced from twelve hours to half an hour. All these circumstances 
indicate not only vast financial economies, but the production of a superior 
quality of extract, owing to the smaller amount of boiling that is necessary. 
The separation of white catechu (or catechin) from cutch (or catechu- 
tannin), might be made a commercial success if accomplished from an 
extract prepared in the manner indicated by Leather. 
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In The Agricultural Ledger (1896, No. 35) will be found the results Dyw. 
of Professor J. J. Hummers and Mr. Reginald B. Brown’s chemical 
investigations into the dyeing properties of catechu-tannin and catechin. 

Briefly, they have demonstrated that both these substances may under 
certain circumstances be used as dyes. [0/. Journ» Soc, Chem, ludust.j 
March 31, 1901, xx., 246.] The present purpose has been to con¬ 
vey the facts of commercial importance and the bearings of recent 
research (both botanical and chemical) on possible developments of the 
cutch industry. 

Production and Trade in Cutch. —Trustworthy returns are not Trade, 
available regarding the production of cutch in India. The trade is 
very largely in the hands of small manufacturers and dealers. As a 
rule the right to work the cutch forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
which the licenses hold good is usually four months. Commercial 
Circular (1896, No. 11) gives certain particulars of interest regarding the 
Burma trade. It is calculated that on the average 80 cutch trees are 
used per cauldron, and as the average price paid for the cauldrons Oost. 
comes to Rs. 225, the av^crage price obtained per tree comes to Rs. 2-13. 

But each tree would yield about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. 5-10 per ton, or nearly as 
much as is usually got from the local traders for undersized teak logs. 

It would seem that the Burma production averages from 130,000 to Total 
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt. ; the Bombay 
perhaps lialf that quantity; and it is probable that Bengal and the United 
Provinces yield between them about 20,000 cwt. This conception of the 
probable annual production is inferred very largely from the returns of 
Foreign, Coasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thus the total exports to 
foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6 ; 

122,082 cwt. in 1896-7 ; 97,187 cwt. in 1897-8; 61,669 cwt. in 1898-9 ; 

but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; Fluctuations. 

sank to 101,995 cwt. in 1900-1 ; and further to 66,162 cwt. in the year 

following. In 1902-3 there was a slight improvement to 70,305 cwt., 

valued at Rs. 13,42,583, and a still further improvement in 1903-4, viz. 

to 112,936 cwt., valued at Rs. 19,71,896. In 1904-5, however, they 

again fell to 62,562 cwt,, valued at Rs. 9,71,041, and in 1906-7 to 

97,269 cwt., valued at Rs. 15,92,561. The traffic thus fluctuates greatly, 

but would seem on the whole to be declining. Usually Burma contributes 

about 98 per cent, of the total. For example, taking the total export 

for 1906-7, Burma furnished 95,451 cwt., Bengal 1,687 cwt., Madras 124 

cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to 

have declined and direct shipments from Burma to have increased. The 

United Kingdom is the country to which by far the largest consignments 

are usually made. The next in order are, as a rule, Egypt and either 

France, Germany or Holland. The trade with the Straits Settlements 

has steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2, 

104 cwt. in 1905-6, but rose to 854 in 1906-7. The United Kingdom takes 
from 70 to 80 per cent, of the total annual supply. Of the coastwise 
traffic Bengal (Calcutta) is the most important receiving centre and Burma 
the most important exporting. In 1895-6, Bengal received 35,079 cwt., 
but that traffic seems to have declined seriously, and in 1902-3 was only 
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JACQUEMONTII 

^ 13,557 cwt., and in 1905-6, 10,678 cwt. The Rail and River-borne 

trade returns show Bengal as the most important receiving province, and 
mainly from the town of Calcutta, hence doubtless Burmese. The United 
Provinces might be called the most important exporting centre, the 
major portion of the supply going to Bombay town and Presidency. 


D.E.P., A. concinna, B(\; FI Br. hid, ii., 296. A common prickly 

i., 44. * scariderit bush met with in tropical jungles throughout India. 

Rita or Since the pods of this bush are extensively used as a detergent, they are 

Soap Pod. often confused witli tlio SoAi* NuT (sapituittM jfiii/ioroftHi), and, indeed, they 
Ijcar, as a rul(>, tlie same vernacular names—viz. rita or ritha, but are soine- 
tiiiK's separately distinguished as th(^ ban (wild), ritJui, sikakai, ailah, etc. These 
debugent pods ;ire largely ernploytul in washing silk and woollen goods. Some 
of the best tinctorial r(‘sults are believed to bo obtained only with yarn washed 
witli this ff)iin of soap previous to being dyed. They are extensively used in 
PoliHliin;! Silver washing tlie liair, and with much advantage in cleansing tarnished silver plate, 
riiite. jn NojtlieVii Ik'ugal they an^ utilised in poisoning fish. The trade in detergent 

Tnulf. pods must bo v(u-y c(jnsidera])le in India as a whole. Collective returns are, 

hovvc!\^er, not availabks !)ut we read of from 10 to 135 tons being imported into 
llonibay annually, and maiidy from South Kanara. The Madras Mail (Jan. 
189S) speaks of tlio local supply coming from Palghat and Vaniembaby, and 
urg('s that an ('fTort should be made to j^laco these jfods on the European market. 

'riui bark of this bush is to some exb'iit used as a Tan for fishing-lines, and 
is import<‘d for this ])urposo into lh)in])ay from Kanara. [Cy. Gamble, Man. 
Ind. Timbs.y 1002, 291 ; (V>oko, FI. Pres. Bomb., i., 450.] 


D.E.P., 
i., 48-60. 
Cassie 
Perfume. 


D.E.P., 
i., 61. 


A. Farnesiana, Willd. ; FI. Br. Ind., ii., 292. A small tree 
best known in Europe as the Cassie Flower, and curiously enough is 
in India denoted by comparative or des(;riptive names such as wilayati 
(Englisli) habiU or kikar, pissi-habul, gu-kikar, kankar, vedda vala, gaya- 
babul, murki tumma, naga tumma, kusturi, jdli, nanlongyaing, etc. It is 
indigenous in America and possibly cosmopolitan in the tropics, is culti¬ 
vated or naturalised all over India and Burma. 

it is largi'ly grown in Eranct' on account of the rich Perfume obtained from 
tlm dowers. Although it yields a Gum and other products similar to most 
specie's, the chief interest eentres in its “ Cassie Flowers.” The late Sir F. Abel, 
in a k'tter to the Governnuait of India, dated July 10, 1894, gives certain 
i fit cresting jiarticulars regarding the success obtained by a tea-planter in Naini' 
’ral, in [iroducing ('a.s.sie Pomade. Although a good deal of attention has been 
given to this subject, little progress has as yet been made towards establishing 
Ji trade in the perfume. It is probable that in India a difficulty might be found 
to exist in preventing the lard or sweet oil, omjiloyed in the manufacture of the 
j)omade, from Ix'coming ran(4d. But in the lower hills or terai whore this tree 
abounds, or miglit ('a.sily bo cultivated, it seems possible that a useful auxiliary 
croj) to t«'a, Cf»if(H^ or oven indigo planting, might bo found in Cassie Pomade. 
[(-/. J. i'. Sawor, Odorography, 114-0.] 

A. Jacquemontii, Bmth. ; FI. Br. Ind., ii., 293. A small 
handsumo shrub with polislied stem.s and thorns, and flowers sweetlv 
scenlcd. It is met with in the North-West Himalaya up to 3,(XX) feet. 
In the Panjab plains, in Sind, in Rajputana and in North Gujarat it is 
often very abundant, especially within watercourses. 

Known in Afghanistan as the hatiza, in the Panjab it appears to bear, as a 
rul(\ the same vi'rnaeular names a^s .i. arahivu, but a sample recently received 
from Amritsar, by the Reporter on Economic Products, bore the vernacular 
names of dhakki and chota-kikar. In Rajputana it is called haonli or gulli honli ; 
in Gujarat it is the rata-bdral; in Baluchistan harbarbara ; and in Sind khunbut. 
Captain M. .^V. Tighe, l^olitical Agent, Southern Baluchistan, speaks of the gum 
of this tree as one of the spurious gum arabics which are known in that country 
as khorikhor. [G/. Kept., dated ]March 14, 1898.] 

For somt> years piist a considerable trade from Baluchistan and Sind has 
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THE DISTILLER’S ACACIA 

been done in the Gum of this species, exported from Karachi. Stokes (speaking 
of Sind many years ago) says that it is inferior to gum arabic, but is used 
in medicine, calico-printing, and in paper-making. Captain Tighe has much 
to say as to the difference between this and the true gum arabic (the khor-ka- 
khor) which see under A. nettegai. But it may bo added in conclusion that 
Messrs. Kowntree & Co., Ltd., of York, have pronounced the Amritsar samples 
(mentioned above) as the best of the series of Indian gums examined by them, 
for the confectioner’s requirements. “ It is strongly mucilaginous and forms a 
thin jelly on standing with ten proportions of water. Tlio sohition is brownish, 
but fairly free from sediment, and the flavour is sweet.” It has been ascertained 
that about 35 cwt. of this are annually prociirablo in An»ritsar. 

A. leucophlcBa, Willd. ; FI. Br. Jnd., ii., 204; Gamble, 
Man.Ind. Timhs., 295 ; Brandis, Ind. Trees, 265. The safed Jcikar, arinj, 
rinjy reriiy ninihar, goira, hewar, haribaval, vel-rellam, leUa-tuwa, tanaung. 
This large deciduous fast-growing tree is found in the plains of tlie Panjab 
and Rajputana, the forests of (Central and South India and Burma. It 
prefers a low-lying situation, and in the Panjab its presence is regarded 
as significant of a rich soil. Its branches are often disfigured by large 
excrescences. 

According to Mr. J. G. TVebblc, it yields a Gum readily soluble in water, 
which forms a good tliick pale'rolour(‘d mucilage, possessed of the somewhat 
peculiar prop<Tty of l)eing gelatinised tiy borax but imaffoeted by ether, neutral 
or basic acetate of lead or piu'chloride of iron. It seems probable that, owing 
to its close chemical afliniiy, tliis gum is often largely used to adulterate the 
bettor qualities of “ Gum Gliali ” (see p. 17) of commerce. According to Mr. Hooper 
{Agri. Ledg.y 1902, No. I, 20) a specimen of th(‘, bark sent from the Province 
of Mysore w'as found to contain 20‘8 per cent, tannin, being equal to the l)est 
bahul-hark; but this seems to have been an exceptional case, as he adds that a 
sample examined at Dehra Dun yielded only 9’33 per cent. Its use as a Tan 
is therefore doubtful. The bark affords a strong Fibue said to bo much valued 
for fishing-nets. Ground to a powder it is sometimes eaten with hajra, especially 
in times of scarcity. But it has obtained a considerable reputation as an 
astringent used in alcoholic Distillation. On this account it is often called 
sharab-ki-kikar (spirit Acacia). The tannin precipitates the albuminous sub¬ 
stances pn'sont in the saccharine juices, and thus facilitates fermentation, but 
is also said to giv'o a pleasant astringent flavour to the beverage. Ju the Southoru 
Maratha country tho tree's aro farmed out by Government, in consequence of 
the value of tho bark. A distiller in South India recently informed mo that 
ho would use this bark more extensively than at present, were it possible to 
obtain a guarantee of quality. He hedd tliat while most Acacia barks might 
be employed in fermentation, that of tho pri^sent species was so much superior 
to all others as to justify its being called “ Tho Distiller’s Acacia.” [G/. Cooke, 
FI. Pres. Bomb.f i., 447.] 

A, modesta, ' Wall, ; FI. Br. Ind., ii., 296; Gamble, Man. 
Ind. Timbs., 299; Brandis, Ind. Trees, 266. Thu'fhxda, 'phuldi, hhamburi, 
hantosirayo, palosa. A moderate-sized tree found in the Suliman and 
Salt Ranges, the Sub-Himalaya—between the Indus and Sutlej—and is one 
of the characteristic trees of the Northern Panjab plains. It grows readily 
in poor sandy or rocky soils, but curiously enough is also found occasionally 
in very damp situations. It is a slow grower, and in consequence is not 
often planted, except as a fence, for which it is peculiarly suited. 

It yields sparingly a very useful Gum which occurs in small round tears or 
angular fragments, with a few vermiform pieces marked with waved transverse 
lines. Prebble says, “It is translucent and of a yellowish colour; very 
soluble in water, forming a good pale-coloured mucilage. With basic acetate of 
lead and ferric chloride it forms a jelly, but not with borax ; with neutral acetate 
of lead a faint precipitate or cloudiness, and a slight reduction with Fehling’s 
solution.” The gum is sent to Bombay from Northern India, and is classed 
by the merchants as “ Amritsar Gum.” The Panjab supply comes mainly 
from the Rawaipindi and Jhelum districts. In Northern India it is largely 
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employed in medicine. The tree affords also a very beautiful, strong and durable 
Timber which is largely employed for cart-wheels, sugar-cane crushers, agri¬ 
cultural implements, etc. The soft delicate twigs are employed as tooth-brushes, 
especially in the Panjab. [C/. Pharmacog. Ind., i., 662.] 
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A. pennata, Willd.; FI. Br. Ind.^ ii., 297 ; Gamble, Man. 
Ind. Timbs., 300; Brandis, Ind. Trees, 269 : Cooke, FI. Pres. Bomb., 
i., 451. Biswul, arar, shemha, aila, undaru, gurwa, afla, awal, arfu, 
sii-yit, etc. A large climbing shrub of the Sub-Himalaya, East Bengal, 
South India, and common all over Burma. 

The bark is an article of commerce, being exported from tho Konkan, and 
employed in Bombay to Tan fishing-nets. Hooper (Agri. Ledg., 1902, No. 1, 
26) says that a sample from Bombay was found to possess only 8*8 per cent, of 
tannin. In tho Annual Reports of the Forest Department, Bombay Southern 
Circle, an entry occurs of tho amounts realised by the sale of shemha bark. 
Those range from Rs. 26 to Rs. 394. In Bombay it fetches about Rs. 14 per 700 lb. 

A. Seneg’al, Willd.; FI. Br. Ind., ii., 295; Gamble, Man. 
Ind. Timhs., 299; Brandis, Ind. Trees, 266; Cooke, FI. Pres. 
Bomb., i., 449. It yields the True Gum Arabic of European commerce, 
and is the hhor (Sind), khor-ka-khor (Lus Bela), kdmta (Rajputana). 
A low tree with grey bark and flexuose branches, met with, so far as 
India is concerned, on the dry, rocky hills of Sind and Rajputana, more 
particularly in the Lus Bela country. 

Commercial Qualities.—lt seems desirable to bring together 
in this place a few of the more important facts regarding India’s 
participation in the world’s supply of Gum Arabic. There may be said 
to be three chief forms of the gum : 1st, True Gum Arabic of European 
Commerce ; 2nd, The East India Gum Arabic ; 3rd, The Gum Arabic 
of India, often collectively called Gum Ghati.” The True Gum Arabic 
is obtained from A. senef/af, Willd., and there may be said to be 
two or three grades of it:— 

1. (a) Gum Senegal, the vereje of tho Negroes.—This comes from the French 
Colony of Senegal (on the West (’oast of Africa). 

{b) Kordofan or T’orkey Gum. -Tliis is known in Fast Central Africa by 
tlio name haahab. It comes from the mountainous tracts of Kordofan on the 
Upper Nile and almost in tho same latitude as Senogah though across the vast 
continent of Africa from west to east. It occurs in round lumps, often as 
largo as a walnut, or in irregular broken pieces, pure white, very much fissured, 
especially on tho surface. This gum is most frequently used for medicinal 
purposes, and may, in fact, bo regarded as tho truo officinal Gum Arabic of 
England, India and America. 

(c) Inferior qualities Imown in trade, such as Suakim Gum, Sennaar, Blue 
Nile, Barbary or Morocco and Mogador Gums. These are most probably 
***'**^***'n. Rofereiico has already been made to tho 
variability of gum due to climate, soil, seasons, otc., and to tho part possibly 
played by (see above, p. 2), but physical changes also take place subse- 

({uont to its collection, and these doubtless produce variations in quality. f Cf 
Journ. Noc. Chc7n. Indust.. 1903, xxii., 429 ; Gootzo, Pfiarm. Zeit 18 119 • 

I harm. Journ., 1903, 70, 417 ; Muriol, Ind. For., 1902, xxviii., 46-58.] 

riu be directed to The East India Gum Arabic. 

Hns IS imported into Bombay, in tho first instance, from Aden and the 
Red Sea ports no part of it being produced in India. There are two 
(lualitie.s, viz. maklai and maswai. The former exists in large round 
tears or vermicular pieces, white, yellow or reddish. It is much like Gum 
Senegal, but more fissured. It derives its name from Makalia, the port 
roni which it is mainly shipped. The latter exists in angular fragments 
and vermicular pieces very similar to the former and obtains its name 
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from the port of Massowa. Both of these arc good soluble gums, very 
little inferior to true Gum Arabic. They are picked and assorted, then 
re-exported from Bombay as East India Gum Arabic, the traffic being by 
no means unimportant. Within recent years, however, that traffic has 
given distinct evidence of decline, due very possibly to direct shipments 
to Europe in place of to Bombay—the historic emporium of distribution. 

Lastly, we come now to the Indian Gum Arabic or Gum Ghati. Uum Qhati. 
It would seem that, in contradistinction to the gums that reach Bombay 
by sea, those that come by train, down the Ghats to Bombay, are col¬ 
lectively designated Gum Ghati. But it may be here mentioned that 
Clusius in 1605 speaks of Gummi Giitti as brought from China to Kiirope : 
hence it may be asked, is it the Malay (jetah ^ \Cf. Kew Mus. Guide, 

1907, 150.] Accepting the modern usage, “ Gum Ghati ” would embrace 

very possibly a wide range of gums, and very often, it is feared, degrees 

of quality denote the extent of admixture rather than the nature of Quality. 

specific variation. Gum when detected is gath(U‘cd casually by women Indian Method 

and children, or by the shepherds, and sold in small quantity to the Collection. 

nearest shopkeeper. It is next conveyed to the dealers and so on through 

many hands until diversified gums, the produce of a wide area, get hope- Difficulties in 

Icssly intermixed. Nowhere in India is gum systematically produced, 

and indeed hardly anywhere is arborescent vegetation so exclusively 

of one gum-yielding tree as to admit of a large uniform and constant 

supply of any particular gum. 

Prebble (in the paper to which reference has already been made) 
describes 27 gums as met with by him in Bombay. These include 
A, arahica, A, Cfiterhu, A, Farnesiaua, A. leuvoiMaa and Bombay Gums. 
A, iuodesta. Some short time ago Captain M. A. Tighc, Political 
Agent, Southern Baluchistan, was induced to give attention to this 
subject. In consequence he furnished admirable samples of the gums 
of Baluchistan, as also corresponding botanical specimens of the plants 
from which these had been procured. The two most important were 
thus definitely determined, namely, Mior (or Ichor-ka-khor)—Araria 
senef/al, and harharhara~A, JarqtfenioHfii. Tighe’s description of 
the country, of the season of flow of gum, and the dependence on rain, 
will recall the conditions that prevail in the regions where the True 
Gum Arabic is produced. [67. Agri, Ledg,, 1902, No. 2, for further 
particulars.] Far to the south, at Tuticorin, a modern trade in gum has south Indian 
been organised. Considerably different prices are being paid for the 
various grades of it, and at least one firm employs a staff of persons to 
hand-pick and assort the gums as procured. I was unable to ascertain 
all the species of plants that afford these South Indian gums, but the 
most important would doubtless be -I. Snndra^ which is the South 
Indian variety of A, Catechu and an abundant tree from Coimbatore 
northwards to the Deccan and Gujarat. [G/. Heuze, Les PL Indust., 

1895, iv., 258-66.] 

TRADB IN OUM ARABIC .—As already stated, one of the features Trade in 
of this trade is the supply drawn by India from Africa, Arabia, etc., C3-um. 
by sea, and from certain tracts of country by land routes across the 
frontier. There are thus exports from India in both Indian and foreign 
gums, the latter being usually designated re-exports. The following 
statement shows the total transactions under these headings :— 

(a) iMFORTi^ by sea 1898-9, 2,841 cwt., Rs. 59,531 ; 1902-3, 1,146 
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cwt., Rs. 21,494; 1906-7, 10,127 cwt., Rs. 1,54,270: (b) by LAND 

1898-9, 18,093 cwt., Rs. 282,877; 1902-3, 12,800 cwt., Rs. 1,66,066; 
1906-7, 11,969 cwt., Rs. 1,56,932 : (c) Re exports 1898-9, 7,297 cwt., 
Rs. 1,05,801; 1902-3, 10,704 cwt., Rs. 1,47,044; 1906-7, 2,684 cwt., 
Rs. 57,417 : ((/) Exports 1898-9,41,469 cwt., Rs. 7,14,632; in 1902-3,38,019 
(;wt., Rs. 4,54,639 ; and in 1906-7, 35,202 cwt., Rs. 6,69,263. In 1895-6 the 
(‘xpof ts were less in quantity, but nearly twice the price of those in 1902-3. 
If there be any meaning in averages of declared official values in a traffic 
that for some years has been obviously changing its main characteristics, 
it may be affirmed that a marked depreciation in price has taken place, 

ffihe traffic in Indian-produced gum for 1906-7 may now be analysed 
thus —exports from Rombay 35,044 cwt. and from Sind 51 cWt. The 
le-exports take place almost entirely from Bombay, and they are far in 
excess of the recorded imports, both by sea and land routes. It is not 
known to what extent the Trans-frontier traffic could be accepted as being 
gum aral)ic, but the chief items of the “ gums and resins carried across 
the fronti(‘r, drain from Nepal and Lus Bela. The latter seems a modern 
trad(‘, and doubtless mainly in the gum here dealt with. The discre¬ 
pancies betweim the returns of imports and of re-exports are seemingly 
due to the Trans-frontier land supply not being fully accounted for; 
to the varying extent to which stocks are drawn upon or withheld ; and 
lastly very possibly to admixture with Indian gum arabic. The re- 
(‘X})ort trade fluctuates both in quantity and value very considerably, 
having undoubtedly in the past been greatly disturbed through war and 
])lague. But on this subject Wordehoff (Journ, (TAgri. Trop., 1901, i., 
16) affirms that the advance in price of the gum called “ Soudan ” only 
lasted into 1892, and that since 1894 the price has been almost the same 
as in 1880. Vilbomdievitch believes that the only effect of the Soudan 
trou})les has b'cen to bring into notice, for subsidiary purposes, certain gums 
not previously known or indifferently appreciated. There seems no doubt, 
however, that so far as India is concerned, a decline has taken place in 
the imports from Red Sea ports, but an expansion of Indian supply, more 
es])e(;ially through the organisation of the Sind and Madras contribution.' 

The figures discussed above are mainly those given for Gum Arabic, 
not the “ other Gums ” nor the “ Resins.” Moreover an error is ever 
present in that it is not always possible to isolate returns of gums from 
those of resins. The “ other gums ” may also be to some extent “ gum 
arabic,” and thus the figures quoted may not represent the total trade. 

A. Suma, Biich.-Umn, ; FI. Br. Ind,, ii., 294; Gamble, Man. Ind. 
Ti7nhs., 295 ; Brandis, Ind. Trees, 268. 

3'lii.s inccliuiu-sized tree has a white bark (a circumstance that gives origin 
to most of its vernacular names) ; it is common in Bengal, Bihar, Assam and 
South India, from the Karnatak to Mysore. It is known as the sai-kanta, kumtia, 
dhdiiJa {white) khejra, etc. Through being confused with var. Hundva (which 
see under A. Catcchu, j). 9) it has by some writers been incorrectly spoken 
tif as a eutch-yielding species. 

ACONITUM; FI. Br. Ind., i., 27-9 ; Agri. Ledg., 1896, No. 32; 
1898, No. 3; 1902, No. 3; Briihl, Ann. Roy. Bot. Gard. Calc.j 1896, 
V., pt. ii., 109-14 ; Stapf, Ann. Roy. Bot. Gard. Calc., 1905, x., pt. ii., 
115-94; Monk’s-hood; Ranunculace^. 

'1 here are in the world perhaps 160 species of Aconites, chiefly inhabitants 
of the north temperate regions, 24 being Indian. These were figured and 
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ACONITUM 

SPECIES OP ACONITE hbtbrophyllum 

AUb 

described by Briihl and more recently monographed and beautifully illustrated 

by O. Stapf of Kew, Simultaneously extensive local investigations into tho Recent 

Indian production and utilisation of the Commercial Aconites have been Researcliep. 

conducted during the past ten years or so by the Director-General of Botanical 

Survey and by the Reporter on Economic Products to tho Government of 

India (ably supported by numerous correspondents and contributors). It 

was a fortimate circumstance also that the co-operation of Prof. W. R. 

Dunstan of the Imperial Institute, London, wae at the same time secured. 

The researches which he and his collaborators have made, into tho chemical 
composition of the various roots, supplied by tho Indian authorities (as far 
as possible in a parallel series with the botanical samples s(*ut to Kew), may 
be truly spoken of as having revolutionised our knowledge of tho chemistry 
and medicinal properties of the Indian Aconites. [Cf. Casli and Dunstan, 

Phil, Trans. Boy. Soc. Lond., 1898, cxc., 239; cxcv., 39 07 ; also Proc., 1901, 

08, 384-9 ; Imp. Inst. Tech. Repts.y 1903, pt. ii., 40 91 ; Dunstan and Andrews, 

Trans. Chem. Soc.^ 1905, 87, 1020-50; also Dim.stan an<l Henry, Ixxxvii., 

1050-56.] 

Tho area of Indian distribution maybe described as tending from Afghani¬ 
stan, Baluchistan, Hazara, Kashmir, Kiimaon, Nepal, Sikkim and Bhutan to 
tho mountains of Assam, Manipur, and Burma,. But on the mountains of Distribution. 
Central, Western, and Southern India no representative of tho genus occurs. 

Wliilo these interesting plants are thus confined to the lofty mountainous tracts 
that skirt the goographic^al frontier of India, few drugs are more frequently 
present or more generally understood by the rural drug-dealers—so far as such 
knowledge goes—than are certain forms of the genus Avouitum. In fact it 
might be said that tho Aconites are very much more extensively used in India 
than in Europe and America. But perhaps tho most poisonous forms aro more 
largely employed in India as animal poisons—if one might not say as criminal 
poisons—than in medical practice. This circumstance thus enhances tho 
interest and value of the recent researches. For example, tho Hemp Drugs 
(k)mmission in their Report (1893-4, 157) mention that aconite is often mixed 
as an adulterant with Indian hemp in the preparation used as a beverage. 

The particular species so employed is not stated, and the circumstance is men¬ 
tioned as being of interest in cases of poisoning from bhang indulgence. For 
tlieso and such-liko reasons it has been recognised for some years past as aii 
imperative necessity to be able readily and with certainty to distinguisli at 
least tho chief qualities of Indian aconites. In other words it has been tliouglit 
tliat all that was needed to develop a regular and satisfactory trade in Indian 
aconite (and to bo able to control and supervise such traffic if need be) was 
definite knowledge of the chief forms that exist and the regions from which 
thoBo are severally derived. 

The inquiry recently conducted has resulted in the establishment of four 
forms, or rather groups of forms, of aconite, as being extensively traded in all 
over India, and to some extent regularly exported to foreign coimtries. But Commerce, 
above all, the discovery that not ono root but many constitute the Nepal Aconite 
of commerce is a conclusion of tho greatest practical value, which is heightened 
in its significance when it is added that very possibly none of tho roots sold as 
such are derived from the true A, feroji'., Wall., of botanists, which in works on 
Materia Medica has hitherto alone been spoken of as tho Nepal Aconite plant. 

The four forms may be expressed commercially as follows:— 

I. Non-Poisonous forms, the active principles of which are 
either Aiisine or Palmatisine. The Aconites that may be placed in this 
position are :— 

A. heterophyllum, Wall. ; Stapf, l,c. 151-4 ; FI. Br. Ind., i., 29 ; D.E.P,, 
Royle, lllust. Him. Bot., 1834, 56, t. 13; The Bower Manuscrip (Hoernle, 91-4. 
transl.), many passages. A common plant on the sub-alpine and 
occasionally alpine Himalaya from the Indus to Kumaon. 

This is the at'is, ativika, patis, etc. (Sanskrit ativisha, which might be rendered 
** antidote”), but in the more eastern section of its area it receives the name 
nirhisi —a name more correctly indicative of A. pattnatudn. Atis root, if of 
good quality, should break with a short starchy fracture and prest'ut a uniform 
milky white surface. The fresh fully grown root is about I to IJ inches long, 
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ACONITUM 

rotundifolium the INDIAN ACONITES 

Jadvar 

and perhaps iialf an inch thick at its upper extremity. In structure it is of a 
uniform white farinaceous substance within; transverse sections seem to consist 
of four, or sometimes five, isolated cambium strands, the vessels of which show 
prominently the radiating wedge-shaped formation. 

The discovery made by Dr. H. A. D. Jowett that the alkaloid exists in very 
small proportions, destroys any chance for the drug in the future ; and the still 

Inert. more recent opinion that it is inert, has no antiperiodic virtue (arrived at 

by the expert Committee appointed by the Government to investigate the 
Indigenous Drugs of India), renders it necessary to remove the root from con¬ 
sideration as a drug, except as a mild bitter tonic. Several European and Native 
merchants and chemists furnished me with parcels of the roots of A. puitnaUnn 
under the name atia^ and others of the true atia largely adulterated with 
A. puttitaiittit. These facts may be accepted as showing that in Indian phar¬ 
macy the two roots are regarded as similar, if not identical in properties. 
[Cy. Taleef Shereef (Playfair, transl.), 1833, 8.] 


D.E.P., 
i., 08. 
Bikma. 


Jai.lv ar. 


A. palmatum, D. Don,; Stapf, lx. 156-8; FI. Br. Ind., i., 28 
[excl. syn.) ; Ayri. Ledg.y 1902, No. 3, 89. A species met with in the 
alpine Hhiialaya of Nepal, Sikkim, and South Tibet, at altitudes of froiu 
10,000 to 15,000 feet. 

This is best known by the names hikma^ bishrna, wakhnuit vakhma, and nirhisi. 
In Sikkim (according to Mr. C. Gilbert Rogers) it is the sclo-hikliurna (or wliito 
bikhwna, the black bikhuma being .i. laeinlatutu). The word bikhnrna or 
bikhma might bo translated “ resembling-6iA:/i,” but also has the moaning of 
non-poisonous bikh. So also nir-bish means free from poison (bish). It seems 
probable tliat wliile that is the meaning of nirvishiy the word often confused 
with it— nirvlaha —denotes an antidote to poison. The nirvtsJut most ( 4 U 0 ted 
by writt'i’s is the sul)stanco separately designated jadvar. The late Dr. Moodeen 
ShorilT paid much attention to the subject of the jadvars of modern Indian 
pharmacy, and one at least of those ho de.scribed would seem to bo the root of 
I. paimattntt. Jt has come to me from all parts of India broken into sliort 
lengths and often Ix'aring the name jadvar. Wliat the nirvialia or jadvar of the 
Ancients may have been is a subject lieyond the scope of this work. 

As met with in commerce bikhma root is pale-])rown ; it exists for the most 
j)art in long .straight pieces, sometimes twisted tog(dher, but is never completely 
j)yramidal. The fragnumts rango from 1 to 3 indies in length and 1^ to } inch 
thick. In structure they aro ahno.st pure white, are of a starchy consistimce 
and, on t ran verse section, show a double ring of largo though inconspicuous 
cambium strands in tho form of circular or horseshoe-shaped patches. It is 
perhaps tho most easily recognised of all tho Indian commerciial aconite roots. 

Tho alkaloid pre.sent in this root luus l.>oen found identical with that of A. 
hftvrophiftinm, and it is thus impossible to put faith in its reputation as an 
antidoto for poison. But ai^cording to Dutt, tho Sanskrit name for a. hetero- 
p/iyiiiitn is ativisha or ataichoy a circumstanco if correct that would confirm tho 
identical properties of alia and bikhma. 


D.E.P., A. rotundifolium, Kar. et Kir. ; Stapf, l.c. 149-51 ; FI. Br. Ind., 

i , 00. i-j ; also A. violaceum, Jacq.; Stapf, lx. 144; A. muUifidum, 

lioyle, lllust. Him. Bot., 45, 56; A. dissectuniy Madden, Journ. As. Soc., 
Bemj.y 1846, xv., 95 (non D. Don) ; A. Napellus, var. rnultifiduni and 
also rujidum, FI. Br. Ind., i. 29. 

Those pretty little Alpino aconites aro characteristic of the Western Hima¬ 
laya (along with .1. heter»phifiittttt) between the area of the poisonous forms 
ot tho Eiust and Central Himalaya and that of the poisonous forms which re¬ 
appear on the extremo West. They have no commercial value, though in tho 
Punjab those roots aro occasionally seen in the diug-shops, and appear to be 
known as tilia kacliamj or dudhia. They can with diiliculty bo distinguished 
Iroin tho roots of A. heterophytla»$». 

II' Poisonous Aconites that contain bikhaconitine (in one species) 
and pseudaconitinc (in some at least of the others). These roots are in 
India traded in under the names “ Nepal Aconite,” hish, hikh, etc. 
[C/, Herbert, Travels, 1677, 369.] They can very appropriately, therefore, 



ACONITUM 

POISONOUS ArjONlTES CONTAINING BIKHACONITINB SPIOATUM 

Wepal Aconite 

be collectively designated as the East Himalayan Aconites, for although 
one species exists in Kuna war and two in the mountains of Assam and 
Manipur, their headquarters commercially are Sikkim and Nepal. They 
arc the Nepal Aconites of the shops of Calcutta. The important forms of 
the series are :— 

A. Faleoneri, Staff, lx. 163-5 ; A. ferox, Royle, Illust. Him. BoL, 

47 (in part) ; FL Br. Ind., i., 28 (in part). 

This plant occurs in tho sii])-alpino and alpine Himalaj^a of (larhwal, and 
a well-marked variety of it (which Stapf calls infiiohtt»$t) was coUechxl by 
Mr. Mimiiken in Nagli, Bashahr, where it is known as kalamohra (or the very 
poisonous mohra). 

A. laciniatum, Staff, l.c. 168-9 ; A. ferox, var. laciniata, Brulil, 
l.c. y., pt. ii., 11 (in part) ; Agri. Ledg., 1902, No. 3, 96. 

This plant comes from the siib-alpino and alpine Sikkim, where it is Sikkim Aconite, 
called (so Rogers informs us) kalo-hikhuma—a. name that doubtless would 
mean the poisonous hikhuma, in contrast with tho non-poisonoiis hikhuma 
{a. pntmaftttn above). This isolation of A. intAuiafttm from tho truo hikh is 
interesting and important. It shows that it is recognised locally as only a 
substitute or adulterant for tho true root, and in fact it would seem to bo ex¬ 
clusively so used. Apparently it is tho kalahachnarj of Moodoon Sheriff, and 
very possibly tho kalakut of other writers. Tho root is if anything larger than 
tho most prevalent “Nopal Aconite” of Sikkim ( i. N/Wcafirm below) and 
has numerous circular scars, irulicating fallen lateral roots, so abundant and 
regular as to resemble nodes or joints. In transverse section the tuber seems 
to differ from that of -i. by the absence of the so-called inner ring of 

vascular strands enclosing the pith. 

A. lethale, Griffith; Stapf, l.c. 175-6 (the Mishmi Aconite); and 
A, nagarum, Staff, l.c. 176-7 (the Naga hills and Manipur Aconite). 

It is probably safe to regard these as the most eastern members of 
the series. 

Stapf view’s tho aconite of the Akluus as being very possibly the truo 
A. Ktpiraftttit. [Of, Lewin, Arrow-jwiHonSy in Virchow, ArcMv. Path. AnaL 
und Phys.y 1804, 138, 280.] 

A. spicatum, Staff, l.c. 165-8; A. ferox, var. sficata, also var, D.E.P., 
crassicaulis, Bruhl, l.c. v., pt. ii., 110; A. ferox, FI. Br. Ind., i., 28 (in i., B7 91. 
part); Agri. Ledg., 1902, No. 3, 94-6 (in part); and later by Dunstan Nepal 
and Andrews, Trans. Chem. Soc., 1905, Ixxxviii., 1636-50. This is Aconite, 
tlm most abundant, most robust, and most characteristic species of 
alpine Sikkim and Chumbi. 

The chief “ Nopal Aconite ” of Indian commerce, tho bikh, bisk, tho ativasa 
(very poisonous hish) of Sir Walter Elliot; the mitha-hish, sringi-bidh, dngru, 
bachnag, or talia of Indian writers, and tho singia jur or eingia khar of Taleef 
Shereef (Playfair, transl.), 1833, 107. Its poisonous principle has been called 
bHihaconitine by Dimstan and Andrews, and described as closely related to 
pseudaconitine both in its chemical properties and physiological action. 

The roots are very large, and when fresh are soft, flexible and pale-coloured, 
but when quite dry they are hard, dark brown or black externally, and of a 
brownish-red internally. The half-dry root when cut resembles horn (hence 
tho name singyi or singya-bis), but as it matures and dries it becomes hard and 
has darker-coloured portions developed as embedded irregular patches within 
the tissue. Those patches often appear like resin in consistence. In transverse 
section Stapf says the tubers are seen to possess cambium strands, continuous 
and forming a more or less sinuous ring. The secondary sieve-strands of tho 
mother tubers are not encased in sclerenchymatic sheaths. The samples 
examined by me might perhaps be properly described as having tho vascular 
strands in the form of an irregular sharply pointed star, enclosing a small central 
pith surrounded by a secondary ring of bundles. To protect the roots from 
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BALFOURii THE INDIAN ACONITES 

Mohra 

Method of being wcovn-oaten they are often preserved in cow-urine. This may account 

I’reservation. cjolour of some parcels, and may perhaps explain the name kala 

(black) often given to these, though most writers seem to prefer to translate 
kdUi when given to an aconite as meaning deadly. This is the root exported 
from both Nopal and Sikkim to Calcutta. It has been pointed out that Nepalese 
tnulors have been in the habit of draining their supplies from the Sikkim as 
Nvrll as the Nepal side of tlio Singaleelah range, but that recently the facilities 
of the Himalayan Railway at Darjeeling have begun to make the Sikkim supply 
by far thti most important. As indicative of the very poisonous nature of this 
plant, mention may be made of the fact that the sheep have often to be muzzled 
in the Sikkim Terai. \Cf. Kew Mua. Guide, 1907, 9.] 

m. Poisonous Aconites, one at least of which contains 
pseudaconitine ; they are in Northern and Western India traded in 
as “ White Bikh'' safed-hikh, safed-hachnag or some derivative of the 
word mohra (a word which like biJeh denotes a deadly poison). They also 
(ionstituie grades of the so-called “ Nepal Aconite ” of Indian commerce, 
and are the Central Himalayan Aconites, those found in the shops of 
Upper and Western India. 


Bash ah r 
Aconite. 


I ’omoilnlis 
Honey. 


A. deinorphizum, Slapf^ l.c. 158-60; A. ferox, var. atrox, Watt, 
Agri. Ledg., 1902, No. 3, 97 (in part). 

'L’his interesting plant was collected in Bashahr (Jani Kanda) by Mr. Minniken 
and Haiti to boar tho local name of mohra, but it is believed by Stapf to have 
beim very possibly the maura hikh of Cleghorn, the mitha-dvdya of Aitchison 
{Trade Prod. Lch, 175), and tho plant referred to by Madden {Journ. Aa. Soc. 
Beng.y 184(3, xv., 95). It is thus very possibly met with throughout the 
(Vaitral Himalaya from Kunawar to Nepal, and has been collected by Mr. Duthie 
in many parts of Kumaon. Moorcroft spoke of the abundance of aconite (possibly 
this species) in Kumaon, and supposed the stupefiant effects of the honey from 
certain localities to bo due to the bees feeding on aconite. Dunstan and Andrews 
on tho examination of fresh, more accurately determined roots, have arrived at 
the conclusion that tho present species is that which should bo regarded as 
affording tho alkaloid pseudaconitine of previous reports. Tho existence of that 
alkaloid in certain forms of Indian aconite appears to havo been first made 
known by Schott (1857), elaborated by Hiibschmann (1868), and worked out 
in every detail by Dunstan and Carr {Trans. Chem. Soc., 1897, reprinted in 
Agri. Ledg., 1897, No. 19; 1898, No. 3). These distingiushed chemists 

give full jiarticulars of tho properties of tho alkaloid and its decomposition 
products. It would appear ihut pscudaconitine may physiologically bo regarded as 
identical witli aconitine, though very much more active. The chief objection to 
its extended use is the difficulty of obtaining a continuous supply of the root 
of uniform <|uality. Tt seems, moreover, probable that this plant is not 
si^parately recognised by tho collectors of and dealers in drugs, but is confused 
with tlie following : — 


Qarhwal 

Aconito. 


White 

Aconite. 


A. Balfouril, Stapf, l.c. 160-3; A. ferox, Wall., PI. As. liar., 
i., 35 (in part) ; Balfour, in Edinh. New. Phil. Journ., 1849, xlvii., 
366, t. V. 

This corresponds with a largo portion of the .f. fero,e, uar. utro.r. Watt {Agri. 
Ledg., 190‘2, No. 3, 97-8), and includes also A. ferujc uar. polyschi.tn, Briihl. It 
is met with in the sub-alpine and alpine Himalaya of Garhwal to Nepal, and 
seems to be known by the vernacular names gobriya and hanwa or hhanwa. At 
present it is doubtful how far tho following names belong to this species or to 
. 4 . tieinurrhixiiin phatikut, kawriija, diliya, dhanla, dhumuriya, jhirina, etc. 
Mr. Duthie obser\ es that every valley has its own names for its aconites, and 
even different names for tho same plant when of a different shade of colour. 

'the ditforcnce lietween the roots of A. deinot'vhtxtttn and A. Baifout'ii is not 
very gri'at. The latter is shorter and thicker than the former, and has always 
hardened sharp rootlets attached. Tho former is that which comes most largely 
into tlie markets of India as White Aconite, safed-bikh, aafed-bachnag. Ac¬ 
cording to Native opinion it is the most valuable and certainly the most ex¬ 
pensive form in the bazars. It was furnished to me under the name of 
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POISONOUS ACONITES CONTAINING INDACONITE chasmanthum 

Medicinal Aconite 

“ A, Napeliu^y Linn.'' but it would soem that north and west of Cawnporo 
this is the hikh of the Indian drug shops, whereas south and east hikh would be 
A. spicaUttn, The white-6iA;/iroot is easily recognised : when dry it is brittle and 
white in section, has a farinaceous structure in some respects like that of bikhma, 
but it is distinctly poisonous and must, therefore, bo carefully distinguished. 

It is usually about 2 or 3 inches long, broadest at its immediate extremity, and 
gradually and uniformly tapered to a long sharp iioint below. It is nearly 
always perfectly straight and the cuticle is of a chestiiut-brijwn colour, smootli, 
though at the same time irregularly contracted into exceptionally huge folds. 

In transverse microscopic section its roots are seen io have an interrupted ring 
of large cambium strands. Those are either irregularly horseslioi sliaped or 
elliptical and arranged round the pith, which frequently becomes cavernous. 

Occasionally also a few single cambium bundles are seen scattered tliroughout 
the fimdamental tissue. 

I understand that Prof. Dunstan has found, on analysis of a sample of 
white-bikh from Dudatoli, that daughter tubers contain nearly 1 per cent, and 
the mother tubers k per cent, of pseudaconitine. 

The plant which Briihl named as oar. poipMvUixa was supplied by Mr. J. S. C. 

Davis of Almora. When received by mo the samples bore the names phutkia Alniora 
{fatkia)^ and gobaria —names whicli recall some of those reported by Duthie as Aconite, 
given in Garhwal. Recently Davis has obligingly furnished further material, 
as also a translation of a report wliich he hatl received from the political Peshkar 
at Garbyang. It would seem that at Garbyang, aconite root is designated 
mitha but that there are two forms, (a) fatkia and (6) gobaria. The former is 
a smaller and less poisonous plant than the latter. The roots furnished were 
found to have a white farinaceous structure with a single irregular ring of 
cambium strands. 

IV, Poisonous Aconites that contain indaconite. This may be 
accepted as a series that corresponds botanically with the most 

valuable medicinal aconite of Europe and America—viz. .1. \apeffns. 

Stapf has shown that the true A, JVapefftts nowhere exists in India. 

The world’s supply of medicinal aconite is, in fact, derived mainly 
from the cultivated pLnt, and comes very largely from Germany. 

But there are one or possibly two indigenous aconites met with in the 
extreme western division of the Himalaya and adjacent hills of the 
Pan jab that seem worthy of a place in this section :— 

A. chasmanthum, Staff, Lc. 142-4 ; A. Napellus, var. spicalum, 

Duthie, Rec, Bot, Surv. Ind., i., No. 3, 37 (in part); A. Napellus, 

Stewart, Ph. PL, 1-2; Dunstan, Agri, Ledg., 1897, No. 19, 377 ; 

A. Napellus, var. Mans, Goris, in Bull. Sc. Pharm., 1901, iii., 112 ; 

A, Mans, Watt, Agri. Ledg., 1902, No. 3, 101 ; also dissectum. Watt, 
l.c. 100 (in part) ; Dunstan and Andrews, Contrih. to Knowledge of 
Aconite Alkaloids, Trans. Chem. Soc., 1905, 1620-36. 

This very beautiful species occurs on the sub-alpino and alpine Himalaya Kashmir and 
from Chitral to Kashmir, and also on the mountains of Hazara, between altitudes Hazara 
of 7,000 and 12,000 feet. It is the mohri of Hazara ; tilia, kachang, dudhia. piun 
of the Himalaya, and ban-bal-nag of Kashmir. According to Dunstan and Andrews 
its roots contain Indaconitine, an alkaloid which represents a compound inter¬ 
mediate between aconitine and pseudaconitine. Cash and Dunstan (Proc. Roy. 

Soc., 1905, 468) have pointed out that its physiological action differs in degree 
only, and not in kind, from the two alkaloids just named. Samples have 
been furnished by Indian chemists and druggists as “ True Aconitum 
Napellus.” One contributor sent it under the name of mitha zaher. Davies 
{Trade Report) alludes to 20 seers of mitha tilia as annually exported from 
Peshawar to Kabul. Moodeen Sheriff mentions the circumstance that a very 
small and highly poisonous root is sold in Northern India but never seen in the 
south. It differs from that of a. i¥apeiiu» by being smaller, shovter but com¬ 
paratively thicker. The tubers are seen in cross-section to have the cambium 
continuous, forming a more or less sinuous or star-shaped ring, The remains 
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adenanthera 

pavonina the sweet-flag 

Red-wood . X . 

of the stem are nearly always found on its upper extremity. It is not more 
than one inch or an inch and a quarter long. Is of a black colour ; curved, 
densely coated with short sharp thorns (lateral rootlets), and is terminated 
Vjy a short, hard, smooth and pointed beak. In the dry state it has a horny 
or cartilaginous fracture. 

A. soongraricum, iS/ap/, l.c. 141-2; found in Gilgit. 

(iiigit Aconito. Of all the Indian forms of the genus this comes nearest botanically to 

. 1 . \aiteiiHH, Linn. 'i’ho root does not appear to find its way to the bazars of 
Indi/i. This H[)('cios has not as yet been chemically investigated, and it is just 
possible that it may lie found to contain aconitine. 


D.E.P., 
i., 99 102. 
Sweet-flag. 


oil. 




'rr:ulo. 


ACORUS CALAMUS, lAnn.; FI Br. Ind., vi., 555; AROiDEiE. 
Tlie Sweet-flag, hncha, shadgranthay vashamhUy etc. The imported Persian 
rhizome is known as hdl-vach or hdl-vekhand. The medical treatise which 
constitutes The Boiver Manuscrift (Hoernlc, transl.) makes repeated 
mention of this drug. 

It is the Cdlamus aromaiicua of mediaeval writers, and possibly the Acoron 
of (ln'(‘ks. Jt is a semi-aquatic herb occurring wild and sometimes culti- 
vat(‘d, from Kashmir to Assam, Manipur and Burma, and to the mountains of 
(Vntral, \V'(*stern and Southern Indi<i. It is most abundant between altitudes 
of ‘2,000 and 0,000 feet. An essential Oil. prepared from the leaves is used in 
England in th(' |jreparation of a hair-powder, and from 1‘3 to 2’6 per cent, of a 
yi‘llow neutral essential oil may bo extracted from the rhizomes, which like the 
otlaa- pails of the plant owe their property to the glucoaide acorin. Gilde- 
mi'ister and HolTmann ( Volatile Oils (written under the auspices of Schimmel & 
(jo.), 302) say that though the oil has boon repeatedly examined no satisfactory 
insight into its chemical nature has been obtained. It is used in “the manu¬ 
facture of lic|uors and of snuff,” but is less in demand than formerly for medicinal 
purposes. Native medical practitioners consider the rhizome in large doses 
an (nnetic, in small do.ses tonic or stomachic and carminative. It is prescribed 
in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in 
infants. Jt is also a pleasant adjunct to tonic or purgative medicines, and as 
an aromatic stimulant is recommended for catarrh and distressing coughs. Dr. 
(jhildo, Second riiysician to the Sir Jamsetji Jijibhai Hospital, Bombay, tried an 
authentic tinctures for malaria, dyspepsia, dysentery and chronic bronchitis, 
and after candul experiment pronounced it inert. Linsch.oten, who studied 
the cultivation of sweet-flag in Gujarat and the Deccan (a.d. 1598), mentions a 
preparation called arata (a mixture of the rhizome of sweet-flag with garlic, 
(aimin seetls, salt, sugar and butter) which was used as a strengthening medicine 
for horses. Nicholson {Man. Coimbatore^ 247) refers to its use in the treatment 
of foot and mouth disciuse. [(7/, also Taleef Shereef (Playfair, transl.), 1833, 34.] 

It is generally stated that a considerable demand exists for sweet-flag spirit 
as a FiiAvouiiiNO for gin, beer, etc., and that the supply is obtained from the 
Broads district in Norfolk. In India it is said to be similarly employed in the 
manufacture of aromatic ^inega^. The rliizomes of the bazdrs come mostly 
from the lower hills of Northern and Etistern India, but the imported Persian 
root is tlie most expensive. As an illustration of local Trade, it may be 
observed that INIr. Coldstream mentions an export duty charged on sweet-flag 
in Wanner Wtate, but the root can bo purchased there at the rate of 12 seers 
per rup(H>. No particulars are available as to the total Indian trade or the 
foreign exports, if such exist, but a large supply is obtainable. Sir W. Lawrence 
(1 alley of Kashm'ir^ 72) speaks of it as an abundant wild plant in Kashmir, and 
the same is true of most if not all of the warm temperate tracts. [For Chemical 
and Medical opinions and results consult Thoms, Archiv. der Pharm., 1886, 466; 
Yearbook Pharm.y 1886, 161; 1888, 131; Journ. Chem. Indust.y 1901, xx., . 833, 
1237; 1902, xxi., 1295; 1903, xxii., 317; Pharmacog. Ind.y iii., 539; Kanny 
Lull Dey, Jnduj. Drags, 9 ; II.H. Sir Bragvat Singhji, Hist. Aryan Med. Sc., 
52 ; etc.] 


i., 107-8. adenanthera PAVONINA, TAnn .; FI. Br. Ind.y ii., 287 ; 

RedSandal- Clamble, Man. Ind. Timhs.y 287; Cooke, FL Pres. Bomb., i., 438, 
wooa» Leguminos^. 
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INSECTICIDE AND ANTISEPTIC 


ADHATODA 

VASICA 

Basunti 


Red-wood (occasionally called Rod Sandal-wood or Coral Wood), the rukta 
kancharif rakta kambal^ ranjana, mandakaichy thorlagunjy val, hari-gumchiy etc., etc. 
Sometimes incorrectly called rakta-chandan {M*tofovarinin nnntaiinuM). A large 
deciduous tree met with in the moist forests of Bengal, Assam, Bombay, Madras 
and Burma, and readily propagated by seed. A Gtim {madatia) is said to be (lum. 
afforded by it. The wood is powdered and used as a Dye, and is the rod paste Uye. 
{tilak) with which the Brahmans colour their foreheads afto” bathing. Taylor 
{Topog. Stat. Dacca^ 1840, 53) says a decoction of both the seeds and wood is used 
in pulmonary affections, and as an external application in chronic ophthalmia. 

The Timber is much employed for house-building and cabinet-making. The Timbrr. 
seeds, which are sometimes oaten, are bright red and therefore used for Domestic, 
rosaries and as weights (about 4 grains). Ground to a paste with borax they 
form a useful cement. 


ADHATODA VASICA, FJ. Br. hid.y iv., 540; Acan- 

THACEAE. The arusa, adidsa, haJeas. vasa, basunti, rus, adhxtodi, maya, etc. 
A sub-herbaceous bush, found throughout the warmer tracts of India up 
to altitudes of 4,000 feet, and usually very abundant on the Sub- 
Himalayan tracts but much less common in Western and Southern 
than ill Eastern India. Gregarious and found in large patches, but 
where it does not grow a s a weed it is often scmi-cultivated in hedgerows, 
and under these latter (ureumstanecs often attains the proportions of 
a large bush. 

Hooper (Handbook Imgi. Inst., 1807, sor. No. 10) incorporates all the in¬ 
formation available up to that date and should bo consulted. Subsequent 
investigation has mainly consisted in careful therapeutic tests, with the object 
of ascertaining the medtctnau value of the jdant. The results of tlio inquiries 
will be foimd in the Report of the TndigeMous Drugs Committee of India (i., 38, 
68, 183,' 385-418, 407). Tt may bo observed hero that the verdicts of recent 
trials in Indian hosynitals may bo said to (ionfirin belief in the plant as affording 
relief in chronic bronchitis and asthma, but to preclude acceptance of its reputed 
virtue in cases of phthisis. The medicinal properties of this plant are mentioned 
in The Bower Manuscript, locontly translated by Dr. Hoornle. Tt is there 
called vrisha (85, etc.). 

The leaves are sometimes boiled with the sawdust of jack-wood to make a 
yellow Dye. They seem to be most frequently employed, however, as or with 
Manure, being either put on to the fields just before the rains and ploughed 
in, or scattered over rice-fields recently flooded. It does not seem established 
whether this agricultural utilisation is as a preventive against noxious insects (see 
below), or in recognition of the quantity of potash which they contain. At all 
events it is one of the principal plants employed in India for the preparation of 
pearl-ash. Tt appears also to bo used not infrequently for gimpowder Charcoae, 
and in Bengal the wood is turned into Beads. In the Naga hills the stems are 
used in a kind of augury. 

Considerable difference of opinion prevails regarding the use of .tahatoiiu as 
an insecticide and antiseptic. In The Journal of the Pharmaceutical Society 
(April 7, 1888), Hooper announced that ho had discovered the active principle 
of the plant to be an alkaloid, which ho called vasicine, but seven years later 
Prof. Giacosa of Turin (at the instance of Sir Lauder Bnmton) threw some doubt 
on this discovery, by stating that though he had found the leaves rich in 
potassium nitrate (and therefore a valuable green manure), he had found no 
alkaloid. In 1897, however, Hooper’s discovery was fully confirmed by Dr. W. G. 
Boorsma of Java, who added interesting suggestions as to the use of vasicine 
both as a drug and as an insecticide. Although the insecticide property would 
thus seem established, it has been found by practical experiment that vasicine 
cannot be used, as at present available. A tartrate is in the market, but cheaper 
and equally efficacious insecticides already exist. The use of the leaves, both 
as a green manure and as a poison to pests, especially on inundated ground 
(originally pointed out by mo in 1887), might with advantage be further in¬ 
vestigated and recommended to cultivators in localities where the plant abounds, 
[Cf, Taleef Shereef (Playfair, transl.), 1833, 12; Voelcker, Improv, Ind. Agri., 
1893, 107.] 
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MARMBLOS THE BAEL TREE 

Gum 


D.E.P., 
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History. 
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JEGhE MARMELOS, Corr.; FI. Br. Ind., i., 516 ; Cooke, FI 
Pres. Bomb., i., 192 ; Duthie, FI. Upper Gang. Plain, 143 ; Prain, Beng. 
Plants, i., 305 ; Rept. Cent. Indig. Drugs Comm., i., 137-40 ; the Bael 
Fruit; Kutack^:. 

A Brnall tree found hero and there both wild and cultivated throughout 
India and Burma. It in sacred with the Hindus, the leaves being specially 
suited for the worship of Siva (Jones, As. Res., 1790, ii., 349-50). It is all 
l>ut universally known by its Sanskrit name bilva, a word which appears in some 
form, Huoli as hel or bael, in most modern languages. The fruit is generally 
c;alled sriphal. By the early European writers it was called Cydonia Bengalensis 
or Bengal Quince, and by others was confused with Cratwva rellglona (which 

p. 429). Garciii do Orta, followed by his reviewer Clusius {Arom. Hist., in 
Hist. Kxot. PL, 1G05, 233) early in the 16th century, called it Marmeloa de 
Hengala, and he and other writers make special mention of the value of the 
fruit in the treatment of dysentery. Jacobus Bontius {Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. JJtri. re Nat. et Med., 1658, 98) terms the fruit Malum 
cydonium\ Rhoedo {Hort. Mai., 1686, hi., t. 37) calls it covalam, but 
Rurnphius, who wrote in 1750, makes no mention of it. Turning now to the 
Arab authors : Soraj)ion describes three drugs under the names bel, fel and sel, 
but does not sufiiciently distinguish these one from the other. Avicenna treats 
fel and bel as synonymous, and tells us that it is a drug with virtues very similar 
to the “ Apples of Mandragora.” \Cf. Paulus jBgineta (Adams, transl.), iii., 448.] 
The Makhzaii-el-Adwiya describes the fruit as cardiac, tonic and astringent. 
In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu 
physicians it is much extolled. [Of. The Bower Manuscript (Hoernle, transl.), 
14, etc. ; Pharmacog. Ind., i., 277.] 

Thor(? are believed to be several varieties, distinguished by the size and 
shape of the leaflets when taken in conjunction with the size, shape and texture 
of the fruit. The main distinction may be said to bo into the wild state, with 
small, hard, round, very astringent and unpalatable fruits having numerous 
seeds, and the cultivated conditions with large, often oblong fruits, having 
fr(?quently a comparatively soft rind, a richly flavoured and copious pulp with 
only few seeds. It has been observed that whilst in Northern, Western and 
(k^itral India tlio wild fruits are very intoxicating and are often used as a fish 
poison, no such character attaches to the cultivated fruit. This curious ob- 
sc^rvation deserves further inquiry. From the Panjab comes the statement 
that a form known as kagzi has a conically shaped fruit, while the cultivated 
plant generally mot with is known as bil, and further that the wild condition (with 
small round fruits) is distinguished as the billan —a name given in other pro¬ 
vinces of India to \Cf. Joret, Les PI. dans HAntiq., 1904, ii., 285.] 

The bael is usually grown from seed, but in Burma advantage has been taken 
of the fact that it frequently sends up shoots from the roots, to propagate the 
approved races by root cuttings. It is generally stated that in from 5 to 8 years 
the plants will begin to fruit, and that when about 25 to 30 years old, the trees 
may bo regarded tis in full bearing. When grown for medicinal purposes only, 
a small round fruited form, much like the wild plant, is preferred, and it is main¬ 
tained by the Burmans that the best results are secured when that plant is 
grown on dry, open, rich soil. 

Bael takes ten months to ripen, and it may be said to come into season usually 
during ^larch and April. In some cases it can be had in December, January 
and February, but in such instances the fruit has most probably been forced. 
On the other hand, fresh fruit may be procured as late as Juno, having been 
simply left on the trees until required. 

A reddish-brown Gum is sparingly obtained from the stem. A gummy 
or mucous substance is secreted within the cells of the fruit, and thus 
around the seeds. This is universally used as a Cement, and if carefully 
mixed with lime will be found a clean and useful article that will set 
rapidly and firmly. It is reported to be obtained more copiously from 
the wild than the cultivated fruits. In Northern and Central India it 
is in special demand for the construction of wells, since it sets firmly, 
takes a fine polish, and is not affected by water. The pure mucus is 
spoken of as a valuable Yarnisk for pictures and as a gum or glue of 
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J&OLS 

PROPERTIES AND USES marmblos 

Bael Fruit 

special merit, where extra security and, at the same time, neatness are 
desired. It is reported to give brilliancy when added to water-colour Euamei Paint, 
paints. In Burma it is commonly mixed with paint as a dryer and to 
give a glossy surface. But perhaps the most remarkable use of this 
substance is that recorded in connection with the Madras Presidency. 

In Madura it would appear that the yogis (Hindu devotees) employ the 
pulp of the fruit as a kal'pam or substitute for oil. For this purpose a 
ripe fruit is placed on the hearth until it bursts. The pulp is then re¬ 
moved from the shell, and a little water worked up with it until a glutinous 
material has been produced. After being purified, the pulp is rubbed 
over the body. A bath is then taken, when the pulp acts as a detergent 
and imparts a refreshing and cooling sensation. Of South Arcot it is 
stated that the mucous fluid only is used for the above purpose, and that 
it is rubbed on the hair in place of oil by the poorer classes or is employed 
as Soap in washing garments. The Dutcli in Ceylon used formerly to soap substitute, 
prepare an Essential Oil {or attar) from the rind, known as Marmelle Essential Oii. 
Oil {Journ, Agri.-Hort, Soc. Ind. (Proc.), 1857, ix., 134). A Perfume perfume, 
is also distilled from the flowers. 

The Medicinal properties of hael fruit are so well known that they Medicine, 
need hardly be detailed. The fresh ripe fruit is eaten as an article of 
Food by the poorer classes only, more especially the aboriginal hill tribes. Food. 

By others it is mainly consumed as pickles or preserves or as a refreshing pickies. 
and mildly laxative drink or sherbet. Most writers say that the half- sherbet, 
ripe fruit is extensively employed in India as an astringent, digestive and 
stomachic, and is prescribed in diarrhoea and dysentery, and often proves 
effectual in chronic cases when all other remedies have failed. For these 
purposes, however, according to some writers, the wild fruit is preferable 
to the cultivated. It is certainly much more astringent, contains a larger 
amount of the gummy substance already mentioned, but has an objection¬ 
able quantity of seeds and only a very small amount of pulp. On the other 
hand. Colonel J. Parker (Medical Storekeeper to Government, Bombay 
Command) writes {Rept, Cent. Indig. Drugs Comm., l.c. 138), “Natives 
do not use the unripe fruits for medicinal purposes, but the pickle prepared 
therefrom is considered to be admissible in illness when other forms of 
pickle are said to be contra-indicated. The half-ripe fruit is adopted by 
the British Pharmacopoeia, but the rind only of the ripe fruit is used at 
this Depot in the manufacture of Extractum Belae Liquidum.’’ Moodeen Liquid Extract. 
Sheriff recommends for medicinal use a syrup made of the pulp of the Symp. 
ripe fruit, as more especially serviceable for chronic affections, and a powder, 
powder of the pulp of the half-ripe fruit for acute diseases. He says of 
the last preparation that it is specially useful in altering the nature of 
dysenteric motions rather than in reducing their frequency. 

The sun-dried slices of bael (generally known as helgiri) may be seen sliced Bad. 
in every drug shop of India. They are not supposed to be injured by 
time, if kept perfectly dry, but in Europe the same beneficial lesults have 
not been attained with this drug as in India, a circumstance explained 
by European physicians by the theory that the dry slices deteriorate 
when kept for more than one season. Dymock says, “ The best pre¬ 
paration of bael-fruit is a Marmalade made from the full-grown but Marmalade, 
still tender fruit, cut in thin slices ; it keeps well, which is not the case 
with the conserve made from the pulp of the ripe fruit that is usually 
met with in the shops.” 
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THE BAEL TREE 


iESCHYNOMENE 
aspera 
Sola Pith 

The Root-bark jjj addition to the fruit, the root-bark is viewed as medicinal and 
Medicinal. employed in the treatment of intermittent fevers. The former is one 

Dammxda. of the chief ingredients in the much-talked-of dasamula of Hindu medicine 

—a preparation from ten roots. The leaves when fresh are made into a 
I’ouiticos. Poultice and used in ophthalmia and maggot-infested wounds. The 

Juice. Juice expressed from the leaves is bitter and pungent. Diluted with 

water it is highly spoken of as a remedy in catarrh, fever and biliousness. 
It may be preserved by being boiled in oil. The leaves are eaten in order 
to destroy the desire for food, and are so employed by sadhus, Bael fruit 
is employed in the treatment of scum in vinegar manufacture (seep. 1110). 
Timber. The Timber, yellowish-white, mottled, close-grained, hard, has no heart- 

wood, is not very durable and is readily attacked by insects. It weighs from 
40 to fiO lb. per ciiViic foot. When freshly cut it has an aromatic smell. Ac¬ 
cording to certain Hindus it is sac^rilego to cut this tree down, but chiefly when 
cultivated and more especially when near temples. In the wild state, or when 
the tree hfyi been neglected or hiis been killed, it may bo felled and the timber 
utilised oven for fuel or charcoal. It is used in the construction of sugar and 
oil mills, carts, agricultural implements, and, according to some writers, in the 
construction of idols, combs, and beads for certain rosaries. In the Institutes of 
Manu (ii., 45) the wood is given as an alternative with that of Jtuteu fi'ontlotta, 
whonco the llrahman sticks may be made. 

Ti'ade. Although there must be a very large local Trade in had, nothing in the way 

of actual returns can bo (juotod. The dry fruits sell at about Rs. I per 100 and 
the green fruits at less than half that liguro. The dry pulp (belgiri) can bo 
purchased at about Ks. 20 per cwt. Although several firms, such as the Great 
Kastern Hotel Company, Ltd., in Calcutta, r('gularly manufacture the mar¬ 
malade, the article (loos not appear to bo exported to any appreciable extent. 
In the I.ondon “ i)rice-curront,” quotations are given of dried and sliced fruit 
fetching from Id. to 4d. per lb. It is often observed, however, that the market 
is neglected and the demand very limited. 

The dried fruits, with pulp excavated, are largely employed as boxes in 
which to store medicines, sacred aslu's, etc. Small ones are beautifully carved, 
Stmfr.boxos. and made into SNUFF-itoxES. A considerable trade is done all over India in 
these ornate boxes, but it is feared that the majority may in reality bo 
lujulo from the small hard fniits of rather than of .Kgic. In the 

snuff-boxes made at Peshawar there is a considerable export to Kabul and 
Lower India. Ganjam, far to the south, is famed for its charmingly carved 
snuff-boxes—thes(» show the 10 incarnations of Vishnu. Charged with gun- 
I'iicworks. pow’dor, the small dry fruits are also employed as bombs in Firework exhibitions. 

Very young fruits (about half an inch in diameter) are used as Beads and are 
arranged alternately in necklm'cs with the seeds of nitrararintH Oauitt'UH 
(the rudrak). These are specially worn by religious men of the Siva sect. The 
wood ground down on a stone to a paste, with a little water, is often employed 
alone or in combination with sandal-wood to give the white transverse caste 
markings on the forehead of the Sivites. 

[The following works may be consulted, in addition to those indicated above 
or mentioned in the Dictionary: —Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 
153; Journ. As. Soc., 1819, vii., 264; Ainslie, Mat. Ind., 1826, ii., 188; Taleef 
Shecref (Playfair, transl.), 1833, 42, 54; Journ. Agri.~Hort. Soc. hid. {Proc.) 
1857, 133 ; 1859, x., 157 ; 1803, xii., 348 ; 1865. xi'ii., pt. ii., 61 ; 1869 (n.s.), i., 
pt. ii., 58; 1872, iii., pt. ii., 14-26; Basu, Agri. Lohardaga, 1890, i., 130; 
Moodeen Sheriff, Mat. Med. Mad., 1891, 84-7 ; Bull. Dept. Agri., 1896, Nos. 2, 8; 
Junes, Jungle Prod., 1898, 8; Banorjei, Agri. Cuttack, 1893, 191; Woodrow, 
Card, in Ind., 1899, 217 ; etc., etc.] 

^SCHYNOMENE ASPERA, i/nnu; Roxb., Trans. Soc. Arts, 
1806, xxiv., 156 ; FL Br. Ind., ii., 152 ; Gamble, Man. Ind,. Timbs., 

1902, 237 ; Prain, Beng. Plants, i., 418 ; Duthie, FI. Upper Gang. Plain, 

1903, 271 ; LEOUMiNOSiE. The shola (Hind.), sola (Beng.)—a word 
corrupted into solar by English writers and manufacturers ; is also 
atunete, henda, pani (water) kagdia, kagdia-dhendor, etc. The 
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MANUFACTURES OF SOLA PITH 


iESCHYNOMENE 

ASPERA 

Sola Pith 

present species is often designated in Bengal and Assam, hhat (white or rice- 
like)-5o?a or phul (flower or soft)-5oZa, in order to distinguish it from— 

JE. indlca, Linn. ; the kat or Jcath (hard)-5oZa, kuhila, kathia- 
dhendor, etc. The chirmilU or smnilli is Sesbauid and not .Eschf/- 
nomene —a plant often used as a substitute for sola. 

The former species is a floating bush, with sensitive leaves, found on land Habitat, 
annually inundated or within the margins of tanks or lakes throughout Bengal 
and the greater part of Assam; is frequent in Burma and also present in South 
India. The latter, a taller more bushy plant and much less acjuatic in habit, 
represents the genus in the other provinces, is fomici in Bengal, Assam and 
Burma only above water-level, or on land temporarily flooded. Neither species 
is systematically cultivated, but in November and December the upper portions 
of .K. ftspern bearing pods are severed and thrown on the water and the Distribution, 
seeds thus become self-sown. The roots also are perennial. By February- Seasons, 

March the pods are ripe and the pith-yielding slioots over-ripe ; the stem then 
becomes dry, shrimk and discoloured, wliilst a large cavern forms along the 
centre. The plant usually grows in from 2 to 4 or G foot of water, and when 
found living above water-level it appears to be unhealthy. It is often seen 
in the corners of rice-fields, but as a rule is viewed as a pernicious weed, and 
accordingly uprooted. 

Roxburgh would appear to have been the first person to draw attention 

to this plant and its economic uses. He recommended its adoption as a sub¬ 

stitute for cork in the manufacture of swimming-jackets and lifeboats. But Cork Substitutes, 
it is curious that he makes no mention of its use in the construction of hats 
{sola-topis). In Bengal and Assam the workers in Pith usually belong to the Manufacturers. 

Malakar or Mali caste of Hindus, who as a rule aijquiro the hereditary and 

exclusive privilege of manufacturing garlands for ceremonial use in certain 
districts. The thicker portions of the stems only are cut into lengths of 2-3 feet. Preparation. 
Those are tied into bundles and stored imtil dry, when the brown bark is re¬ 
moved and the pith cut up as rociuirod. If intended for the manufacture of 
hats, caps, or frames of puggrios, it is split into thin sheets. For this jiurpose 
the stem is held in front of the operator and with a long thin, sharp knife 
is stripped spirally, the knifo being made to travel round and round Stripping, 

within the thickness until the whole stem is reduced to a sheet not 

much thicker than note-paper. Hats, etc., are worked up on wooden or clay Kate, etc. 
moulds, and, if honestly made, arc built up layer upon layer of sola shoots 

pasted one on the top of the other. By dishonest makers a largo proportion 

of paper is intermixed with the pitli, thus lulding greatly to the weight of 
the hat and lessening very materially its insulating power (to the rays of the sun) 
wherein lies the superiority of the pith hats {sola-topis) over all others used in 
the Fast. 

In the Roorki liistrict the pith from .K. ituiiva is very largely used for 
sola-topis with a surface-dressing of Bengal pith. Owing to its hardness, this 
form of pith cannot be split into the very tliin sheets needed for flower manu- Flower 
facturo. If pith be required for this purpose, or for weaving into mats, the Manufacture, 
debarked stalks of aspertt are drawn between bamboos fastened upright 
in the ground at various distances apart, or are flattened by means of smooth 
stones. By either of these methods the pith is compressed, and will retain the 
form thus given it imtil moistened, when it again expands. To make a flower, 
the strips of sola are compressed in such a manner that in transverse section 
they are more or loss triangular in shape, and along the surfaeo, corresponding 
to the base of the triangle, parallel lines are cut. The strips are then sliced 
transversely with a sharp knifo into very thin pieces. The pointed ends of the 
triangles are inserted into slits made on another stick of soUty intended as the 
stalk of the flower. When the required parts have been thus inserted into 
their places a brush, moistened in green-coloured water, is made to touch the 
outer whorl of triangles. These instantly expand and become the sepals of 
the rose or other flower. A brush, moistened in pink or other coloured water, Swell when 
next touches the inner whorls, and these, obeying the magician’s wand, expand moistened, 
into petals, and are bent while still flaccid into the desired positions. The slits 
cut lengthwise along the compressed sticks of sola are now seen to open out 
into petaloid teeth. Stamens are formed of thin strips of pith, upon the ex- Stamens or 
tremities of which, particles of sugar (from a coloured saccharine fluid) have Buds, 
been made to crystallise, thus forming glistening anthers. Floral buds are 
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SOLA AND SOLA SUBSTITUTES' 

constructed of stained grains of rice fastened within green leaflets of 8ota. [Cf, 
Ind. Art at Delhi, 1903, 169.] 

The three great centres of this art may be said to be Dacca and Man¬ 
dalay for small and large flowers respectively, and Tanjore for models ; 
but the ceremonial craft of the Malakars is practised all over India. The 
introduction of matches has practically rendered obsolete the domestic 
use of sola as a tinder with flint, but the pith is now made into covers 
for water-bottles, stoppers for medicine-bottles, and plugs to widen ear¬ 
ring holes in the ears. It is also employed as a lining for the tops of 
palanquins and for seats and cushions, as also for the ornate Muhammadan 
tazias used at the Muharram. The cheaper pith of -"K. hidica is usually 
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as 
it is supposed to be specially durable in water. Where procurable in 
abundance it is said to be especially useful in firing pottery, and the 
charcoalyinade from it is highly prized in the manufacture of gunpowder. 

The soft 80 ki CK. uHitera) is used in surgery for insertion into the opening 
of H sinus or abscess since it rajiidly absorbs moisture, expands, and thus widens 
tfiti opening. A long article on the Chemistry of Sola by Hanncock and Dahl 
will bo hniiid in The Chemical News (July 12, 1895). The leaves of the sola 
plant arc sometimes used as a Pot-herb, and an Oil is extracted from the seeds. 
[Cf, also llanauscU, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 253-5.] 

There is practically only a local demand for 50^a-pith, and in its un¬ 
manufactured condition it is hardly ever exported. The best quality is 
obtainable in Bengal, and is carried thence all over India. To this day 
the centre of the Trade may be said to be in Calcutta, where the manu¬ 
facture of sola-topis appears to have originated. No information is avail¬ 
able as to the trade in the harder pith of .IJ. hKlica, but it may be 
Hicognised by the circumstance that the stem is curiously striated on 
the thin bark and has wart-like formations along the striations. A 
(Tuitral pith is always present in the form of a hollow surrounded by 
a slightly hardened layer. In .li, the bark is not striated; 

the stem unless over-ripe is quite solid, very soft and of a pure white 
colour. [^7- Acosta, Tract, de las Drogas, 1578, 241; Journ.Soc. Chern. 
Indust., 1903, xxii., 198 ; Der Tropenpflamer, v., 598.] 

Sola Substitutes, —The following are the chief substitutes :— 

Aralia armata. Ppntapetes phcenicea. 

Cassia mimosoides. Sesbania paludosa. 

Cephalanthus occidentalis. Sonneratia acida. 

Heptapleurum hypoleucum. Trevesia palmata. 

Mimosa pudica. 

AGATHIS LORANTHIFOLIA, Sali.sh. ; Gamble, Man. Ind. 
Timhs.y 703 ; Conifer.®. A lofty tree met with in Burma and the 
Malay Peninsula and islands. 

It is in Burma known as theet-men and is generally spoken of as the Amboyna- 
or Wliito Pino. It affords a largo quantity of transparent resin known as 
Dammar, which is used like tliat of the New Zealand coiodie or kauri dammar 
{Agnthis auHtrutifi. Saifsb.) ill the manufacture of Varnish similar to Copal and for 
waxing and polishing fabrics. [Cf. Roxb., Trans. Soc. Arts, 1805, xxiii., 412-3.] 

AGAVE, Luift., Gen. PL n., 431 (ed. vi.), 1767, 171 ; Thurston, 
Extract, of Fibre, in Bull, Dept, Land Bee, and Agri. Mad., 1903, No. 
30; Drummond and Prain, Notes on Agave and Furcrcea, in Bull. Dept, 
himi Bee. and Agri. Beng., 1905, No. 8; reprinted in Agri. Ledg., 1906, 
No. 7 ; FL Br. Ind., vi., 277; Amaryllide.e. 
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Drummond and Prain, the moat recent authors on the Indian Agaves, 
review the various botanical opinions that have been advanced, give a 
complete history of the useful species, and also furnish a record of publi¬ 
cations so exhaustive as to render further treatment in this work almost 
undesirable. The citation of publications below is intended therefore to 
amplify the enumeration given by these authors in so far as works, mainly 
of practical and commercial interest, are concerned. 

Distribution.—The species of Anave are indigenous to tropical South 
America, Mexico and the Southern States of North America By cultiva¬ 
tion (chiefly during the 16th to 18th centuries) the forms of industrial and 
horticultural interest have been distributed throughout the greater part of 
the warm temperate and tropical regions of the globe. Several have even 
become acclimatised (or have run wild) in South Europe, Africa, India, 
the West Indies and some portions of the American Continent where they 
are believed not to have been indigenous. While completely naturalised 
in the warmer tracts of India, one of the.species has become equally at 
home on the hills up to an altitude of 6,000 feet, provided the soil be dry 
and rocky, and the atmosphere not too moist. They are best known 
under the following names—American Aloe, Century Plant, Carata, Pita, 
Sisal Hemp, White Rope Fibre, and the like. 

History.—One of the earliest detailed accounts of the economic properties 
of those plants was that given by Gomara {lliai. Qen. de las Indias, 1554, 334). 
Writing of the Spanish West Indies including Mexico, he speaks of a plant known 
to the Natives as metl or maguey (™ tree of wonders) and to the Spaniards as 
cardon (the thistle). He gives a statement of its use for textile purposes, and 
explains the name fil-y-agulla as referring to the use of the spine as a needle 
and the fibre as thread. Fragosus {Hist. Med. Ind., 1600, 88) mentions the 
wine obtained from the plant {paclire —the pulque of later writers). Dodomeus 
{Piirgantium, 1574, 115) publishes a plate borrowed from Clusius who had it 
prepared from a plant seen by him near Valontia {Rar. Stirp. Hist. Hisp. 
Obs., 1576, 442). The same plate did duty in some form with later writers 
lor the next two hundred years, though it usually appeared side by side with 
the plate of Carnerarius [Hort. Med., 1588, 10-11, t. v.). In 1727 Trew 
published an excellent monograph on the subject with a careful drawing 
of the flower. As regards India the first authentic reference would appear 
to bo that of Roxburgh {Oba. on Substitutes for Hemp ami Flax, 1801). In 
The Journal of the Society of Arts (1804, xxii.) he speaks of Agave as wild and 
beautiful, and in his Hortus Bengalensis (1814, 25) he mentions three species, 
. 4 . Cantata, A. taritja, and A. taberofta* The first he tells US laid been in¬ 
troduced into the Royal Botanic Gardens, Calcutta, before 1794 (from India, 
locality not stated), and further he affirms that it possessed a Sanskrit name— 
kantala; the second he speaks of as a native of America; and the third lie says 
had been procured from Kew but turned out to be the plant called “ Yucca 
Superba ” of the Calcutta Gardens—a plant which had been procured direct from 
America in 1799. Subsequently Roxburgh {FI. Ind., ii., 167) was induced to think 
it wild. But neither the name kantala (nor any other) has been accepted 
by other writers as being Sanskrit. Roxburgh doubtless obtained it from 
Sir W. Jones {As. Res., iv., 230). It is possibly a gloss on katevala, Rheede’s 
name for the medicinal aloe. The names that exist are mostly descriptive 
or comparative and thus modern, for example, hanskeora (=== the bamboo 
jPanilttnan) or hara kanvar {— the large aloe). From Vasco da Gama (1498) down 
to Hedges (1683) none of the Indian travellers seem to mention agave. It is 
not referred to in the Memoirs of Baber nor the Administration of Akhar (the 
Ain-i~Akbari), though the pine-apple appears in the latter work. It is perhaps 
referred to by Hove in 1787, and twenty years later Buchanan-IIamilton speaks 
of its being much planted as a hedge. There is reason to believe that it was 
introduced into Northern India by Rohillas from the south on purpose to be 
employed as an impenetrable hedge around forts. The name ketki (usually re¬ 
stricted to t^andanus) is the most general name for agave in Central India. But 
it is significant that Rheede should say notliing of agave in his account of the 
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plants of the West Coast of India (1678), while Ruinphius (Herb. Amb., 1760, v., 273, 
pi. 94) should describe and figure a plant which is certainly agave and possibly 
A. VautaUt. It seoms then to have boon a very recent discovery, and it 
probably reached India from America by the trade-route, vii the East Indian 
Arcliipelago. 

Brief History of the Efforts to acclimatise Sisal Fibre in India.—-The several 
(Governments of the West Indies (more especially of the Bahamas) have 
rnmle strenuous efforts to participate in the sisal hemp trade, and the Blue 
Books that have appeared from lime to time contain much of great value. 
It is perhaps safe to say of India that by far the most important contribution 
to the existing knowledge of cultivated agaves has been the direct outcome 
of tho groat personal interest taken by the former Director of the Royal 
(Gardens, Kow, Sir William Thiselton-Dyor. Live plants of all tho more highly 
approved specie's and nici's of agav'e were procured and the more interesting of 
these distributed to the (.'olonics and India. Reports have at tho same time 
been obtained from tho indigenous habitats of tho various species as also 
from tho regions of most successful production, and these have from time to 
lime b(‘enV published in the Kexo Bulletin. Still later the information thus 
collectijd lias most considerately been brought together and republished in one 
volume (Bull., add. ser., 1898), thus forming a convenient book of reference 
that gives full particulars of the results attained witliin recent times. The 
Director of Kew, at the suggestion of bir (George King, and subsequently of 
the Jiev’enue and Agricultural Department of tlie (Gov(?rnment of India, procured 
and forwartlod to India throe consignments of live ])lant8 of sisal hemp. The 
first reached India on .July 9, 1890, but tho plants were found to be dead 
on arrival at the Royal Botanic Gardens, Sibpur, Calcutta. TJio second consign¬ 
ment of 1,000 plants came to hand on October 29, 1891, and it was then found 
that 643 wore alive. Tho third consignment of 4,900 plants reached Sibpur on 
Octoh(‘r 14, 1892, and of these 2,984 were alive. Prior to these consignments, 
howev('r, the Hotanic (Gardens, Saharanpur, had received by ])ost in 1886, direct 
from Florida, a few live suckt'rs. One of these had been successfully grown and 
had yieldi'd many young jilants, of whi(;h a limited distribution was made. Re- 
(•('iitly a r(‘i)ort was calknl for as to tho success attained with tho 1892 consignment 
of plants, 'riio preparation of that nqiort was entrusted to Lt.-Chl, D. Prain, 
at that tiuK'Curator of the (Jalcutta Uerb>uium. The recipients of tho plants 
issued from tho Royal Botanic Gardens wore invited to furnish information on 
eleven separate suhjc'cts of inquiry, such as tlio nature of soil on wliich the 
plants had been grown ; distance j)lante<l apart; percentage of deaths ; the 
date on which they afforded suckers ; date at which tho plants were cut; the 
length of tibre obtained ; tlu) imdliod adopted in preparation of fibre, etc., etc. 
It may be here explained that tho Agri.-Horticultural Society of India 
having received a supply of ])lants from tho Supi^rinti^ndr nt of the Royal 
Botanic (Gardens, Calcutta, issued these to the members of that Society, 
and tho answers furnished to the series of questions were published in 
the Joxirnal (1898, xi., n.s., 864-8). The replies received by Prain were 
incorporated in his report. 'Fliis wixs republished in The Agricultural Ledger 
(1900, No. 6), and may therefore bo regarded as a most important practical 
contribution to our knowledge of the sisal hemp fibre in India. It wall bo there 
found that Prain concludes a hdter to tho Hon. Secretary of tho Agri.- 
Horticultural Society of Madras as follows : “ I may add, for your informa¬ 
tion, that since preparing my Note I have learned that two private importations 
from Florida of Sisal Hemp plants, one in tho Tirhut (indigo) area, and one in 
Assam (tea) area, ha\'o taken phu^e, tho parties concerned having said notliing 
about th(\so importations, and all that I am able to say regarding them is 
that tho efforts of the various Intiian Governments, detailed in my note on Sisal 
plus those of your Society and of the Gov'crnment of Madras are, when put 
togtdher, insignificant as compared with either of those private ventures.” Of 
Dauracherre, in South Sylhet (the Assam instance doubtless in the above 


llectyit 

rubllcatioiis. 


South India in 1900 stated that the Mysore Government had imported over 4,000 
plants direct from Florida about seven years previous. These had taken kindly 
to the climate and now afforded material for an extensive propagation. 

Carrying tho Indian records to more recent datea, two exceedingly important 
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papers have appeared: (1) A Note on Agave and Furcrceahy Drummond and 
Pr€un, and (2) Sisal Hemp Culture by Mann and Hunter. The former tackles 
in an able manner the much disputed botanical origin of the commercial plants 
and the latter gives useful details of an Indian plantation. Before dealing with 
the practical issues it may be advantageous to exhibit in this place the botanical 
opinions. 

Species and Varieties.—The necessity for a complete revision of the species gpecies. 
of this genus, more especially the cultivated forms, has long been felt as ^ 
very urgent. Much has been done by systematic botanists for the wild forms 
in their native habitats, but much still requires to bo accomplished before soiircea of 
we possess the accurate knowledge essential to industrial progress. Cultivators Ambiguity, 
have not always gone to botanists to secure their original supplies. There have 
in consequence been carried here and there throughout the tropics a multiplicity 
of forms, some at least of which in their now homes seem to have made confusion 
confounded by modifying the colour, shape and spinosity of their leaves until 
they have greatly obscured their botanical characteristics. And these have also 
brought with them incorrect or even quasi-scioutific names that have passed 
unchallenged for many years. Hence it is no matter for surprise that the AgHv*> 
inriiia of One high authority is not tho Agure luviaa of “ certain practical 
men.” The blame for this state of affairs cannot, however, be cast at the one or 
the other : errors and misconceptions are unavoidable in tho early stages of most 
discoveries. The necessity for a common basis of knowledge is now, however, 
the more urgently demanded. Driunmond and Prain {lx. Agri. Ledg.^ 1900, jj’orms. 

No. 7) have taken a most valuable stop in the direction of the ohmination of 
ambiguity. They have reduced tho Indian cultivated and acclimatised forms 
to some ten species, and of these five or six are of industrial merit. It would 
be presumptuous for any one who has not specially studied tliis perplexing 
genus to venture on a critical review of the conclusions arrived at by these dis¬ 
tinguished botanists. I shall accordingly content myself with an effort to 
transcribe into one place what appears to mo of special value to practical men, 
and in so doing endeavour to focus my abstract alphabetically under the 
scientific names given in the Notes for the chief forms :— 

Agave americana, Unn., Sp. PL, 1753, i., 323.—This plant (to which alone Tho 
that trivial name should be restricted) exists in India as an ornamental Horticultural 
garden plant only. It is extremely constant in its characteristics, and except 
as horticultural sports (in w^ ich the leaves become parti-coloured) it has no 
authentic varieties. Although a fibre can be and has boon extracted from its 
leaves, this plant is of no value as a textile and does not exist anywhere in 
India in such abundance as to be of importance. Tho cultivated stock pro¬ 
bably originated in the West Indies. [Gf. Drummond and Prain, Lc. 84-5, 

121-2, 120, 136, 151.] 

A. Cantala, Roxt.; A, vivipara, Dalz. dh Gibs, {non Linn.), FI. Bomb, (suppl.), 

1861, 93.—This would appear (as indicated above) to have been the species 

that first reached India. It had taken such a firm hold of the country by 

1804 that Roxburgh, when led to suppose that it had a Sanskrit name, was 

induced to regard the plant as indigenous. It is common in hedges and one of 

the two species most widely spread and most plentiful in India. Frequent near 

Bombay, in the northern portions of Madras Presidency, in Central India, Bombay Aloe 

and in the Gangetio plain generally, as far north as the sub-mountain districts Fibre. 

of the provinces of Agra and the l?anj:'ib, ascending tho hills to close on 6,000 

feet, but is absent from the arid strip between Gwalior and Delhi. Fibre is 

extracted from its leaves in considerable quantity, but opinions on its quality 

are conflicting. It is the chief source of the Bombay Aloe Fibre of commerce. 

[(7/. Drummond and Prain, l.c. 87-8, 100, 105, 133-4, 135, 138-9, etc.] 

A. sp. (? A. elongata, Jacob.). —Drummond and Prain {l.c. 88, 101, 105, etc.) 
show that the plant here indicated cannot be identified as i. mevcivann. Lamk. 

Further they observe that it approaches A. nitiaianft and is intermediate 

between that and a. vantaia. It seems very close to the species cultivated at 

Kew as a. rigiaa, uar. elongata. It has been met with in the Upper Gangetic The Agave of the 

plain, as for instance at Dehra Dun and the Panjab Siwaliks; it is somewhat Upper Gangctic 

extensively planted along railways in N.W. India, and is the most prevalent 

form in the ^y arid tract from Gwalior to Delhi, being there, as it were, obtruded 

into the area of a. I'antata. The fibre has not been sufficiently investigated, 

but it seems good and would probably be found valuable. The plant has been 

grown on a marketable scale in the dry tract between the Chambal and the Jurnna. 
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Cultivated Sisal. A slsalana, Perrine .— The True Sisal Hemp Plant of India, Australia, the 
Pacific Islands, etc. This was introduced on various occasions between 1885 
and 1892. It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, N.W. 
India (as far as Lahore), Central India, Bombay, the Deccan (Poona), Mysore 
and Madras (Bellary). Original stock, obtained from cultivation in Yucatan, 
conveyed in 1834 to Florida and other parts of America, thence to the West 
Indies and finally to India. There are forms with the leaves having the margins 
spinose and others naked, but these conditions may be found on the same plant, 
H<j that they are not varietal in value. The seedlings and bulbils of both forms 
are spinose. There is hut one form of sisal in all India. Mr. Cameron fixes 
its introduction into Mysore in the year 1892. He mentions that the Lai 
Bagh of Bangalore had recently sold from its stock 45,000 plants. [Cf» 
l)rumm<md and Prain, /.c. 83, 89-90, 96, 99, 103, 117, 135, 143-7 ; also Proc. 
Aijri.-Hort. Soc. Mad., 1003, 44-6.] 

A. Vera Cruz, MUier, Dirt. Oard. (ed. 8), 1768, No. 7. —Possibly this plant 
came originally from Mexico. It is naturalised throughout Southern Europe, 
in most of tho Mediterranean Islands and in N.W. Africa, but has not been 
rwordedv from S.E. Europe or the Orient, etc. This would seem to be the 
.1. autvrlvana of Clusiu.s, and of most writers prior to the time when Limiffius 
ro8tri(;ted that name to the special ornamental garden plant. It has been 
called -I. inrtftu by some writers (but is not A, lurirta, Jacquin). Intro¬ 
duced into India from the Chelsea Physic Garden by Lord Auckland during 
1836, and looked on by Wallich as doubtfully distinct from A. ** ittHtia.'* 
Recorded as met with here and there practically all over India, but more 

'I’ho A^avp of tho especially in tho Eastern Peninsula. Is spoken of as frequent in the Gangetic 

liowor(lanK'itic. plains north to Cawnpore, used for hedging and luxuriates in Calcutta 
gard(ai8, but rapidly disappears from all localities subject to occasional frosts, 
It stands a moist atmosphere more successfully than do most other species. 

Inferior Aloe and has l)ocomo naturalised in Mysore. Tho fibre has not been separately 
reported on, so that its special properties, if any, are not at present known. [Of, 
Drummond and Prain, l.c. 80, 83, 86-7, 99, 106, 121, 126, 131, 140, etc^ The 
above may be given as a conspectus of tho opinions held regarding this species, 
(’ompiling from an extensive correspondence and comprehensive series of 
])r^w:;ti^al (not botanical) opinions, it would appear liighly probable that tho fibre 
of tliis plant has given origin to the low valuations of the so-called Aloe Fibre of 
India. 


'I’Im' A^avo «)f 
liiKT 'J’nicLs 


Y irlds ;i (food 
Kibrc. 


A. Wightll, Prain; A. idm'iKira, Wight, Ic. PI. Ind. Or., vi., n. 2024; Baker, 
Uard. Chron., n.s. 1877, viii., 780 (non Linn.). The Bastard! Aloe.—This 
is a well-known naturalised form in Southern, C'Cntral, Northern and Western 
India. It is wrongly regarded by some as being . 4 . Vantata, Roxb , and is 
often spoken of as deni or “ Native ” owing to its being self-sown. it is easily 
roeognisod by its round, compiu't rosette of pale-coloured rather stiff leaves. It 
is widely spreiul in tho drier tracts of India from Mysore to the Panjab. It 
extends to tho extreme south and to the east of Bengal and Assam, but does 
not thrive in damp countries. Tho fibre has been reported as good but 
shorter than A. MiHuiaua, and on that account is not so much in demand as 
formerly. \Cf. Drummond and Prain, l.c. 91, 101-3, 123, 139, etc.; Greengrass, 
Letter in Madras Mail, 1903.] 

A. ? longisepala. Tod. —This is species (H.) of Drummond and Prain (l.c. 90). 
It is naturalisetl at Saharanpur, met with near Calcutta, aiul also in Southern 
India aiul N.E. Burma, though nowhere on a large scale. It is distinguished 
in Saharan])ur as ranihans keora, and is understood to bo most probably tho 
})lant that furnishoil the fibre favourably reported on so many years ago. It luus 
an acrid juice. 

{(■/. Martins, FI. Ilmzil, 1842-71, iii., pt. i., 183-6; Terracciano, Monog. 
delle Agave, 1885; Kew Bull, (numerous articles), 1887-92; Dodge, Kept. Sisal 
Hemp Cult., U.S. Dej)t. Agri., 1891, No. 3; also Leaf Fibre of U.S., 1893; 
Morris, Camm. Fibres, Cantor Lect. in Journ. Soc. Arts, 1895; Pinart et Bourgeois, 
VAloe Amer.. 1896; Dodge, Useftil Fibre PI. of IForW, 1897, 41-63 ; Text. Journ. 
Ind., April 1899; Pioneer, Sept. 1899 ; Rogers, Ind. Oard., Nov. 1900; Ind. Agri., 
Feb. 1601 ; Colon. liepts. (Balmmas), 1900, No. 327 ; Jumelle, Les Cult. Colon. 
(Indust.), 1901, 61-6; Capital, June 1902; Wiesner, Die Rohst. des Pflanzenr., 
1903, ii., 375-89 ; Dunstan, Imp. Inst., Tech. Repts., 1903, 68-9 ; Dewey, Prin. 
i^omm. PI. Fibres, in U.S. Yearbook, 1903, 396 ; Philippine Bureau Agri., 1904, 
No. 10.] 


34 



PROPERTIES AND USES 


AGAVfi 

Economic 

Properties 


Synopsis of the Properties and Uses. 

The Fibre. — The leaves yield a fibre, the Aloe Fibre, Sisal Hemp 
or Vegetable Silk, which in common with most fibres of this class is 
often designated Pita. 

Medicine. —The large, moist, fleshy leaves are sometimes used as a 
poultice. The expressed juice of the leaves is administered by American 
doctors as a resolvent and alterative, especially in syphilis (Ponder 
and Hooper, Mat. Med. Ind.y 165). The roots are diuretic rtuI anti- 
syphilitic, and are said to find their way to Europe mixed with Sars.iparilla. 

Prescott {Hist. Mexico) says that when properly cooked, the root affords 
a “ palatable and nutritious food.” 

Food and Fodder. —In its young green state the stem is regularly used Pood and 
as an article of Food, as for example during the famine of North Arcot 
(Lisboa, Useful PI. Bomb., 205). In The Agricultural Ledger (1893, No. 

3) Mr. J. 0. Miller gives the results of the experiments made in the 
United Provinces to test the value of these plants as articles of food, and 
the conclusion may be said to have been unfavourable. The leaves are 
occasionally utilised as Fodder, especially for ostriches. \Cf. Agri. 

Journ.y Dept. Agri. Cape Colony^ July 1896, 252, 386.] 

The Sap.- -If the central bud be lopped off at the flowering season, The Sap. 
the cut stem dischaiiges freely a sour-sweet liquid which ferments rapidly 
and forms the Pulque beer of the Spaniards, or by distillation a kind of Beer and 
brandy known as Mescal. The putrid odour of the pulque is said to be 
duo to the vats in which it is fermented being made of hides (Century 
Diet., 1899, vi., 484). The species specially cultivated for pulque is 
probably A. Sdhniaua, Otto, never-I. americamt, Linn. \Cf. Journ. 

Agri. Trop., 1901, 42 ; Drummond and Prain, l.c. 98; BulL tin. Agri. 

Caled., 1903, ix., 11.] Sugar and vinegar may also be prepared from su^^a^ and 

■ 1 vinegar. 

the sap. 

Industrial,—The juice may be used as a Substitute for Soap, soap substitute. 
Wall-plaster impregnated with the expressed juice is said to be proof Cement, 
against the ravages of white ants. (This same statement of the use in white Ants. 
Cement has, it will be found, been made under Aloe, p. 59 ) A writer in 
The Madras Mail (Oct. 1901) says that the juice rubbed on the hands 
and feet protects them from injury by fire, hence the “ fire-walking ” 
of the Saniyasis. The flowering stem, dried and cut into slices, may 
be employed as a natural razor-strop or as a substitute for cork. The uazor-strops. 
pulp after removal of the fibre is a valuable manure for the land on 
which the plant has been cultivated. It is rich in lime, magnesia and 
potash. 

Fibre.—If possible, it would seem the most useful course to refer the The vibre. 
observations that follow to two sections : (I.) The Production of 
THE Aloe Fibres and (11.) The Production op Sisal Hemp. 

The former practically means the fibre from stock acclimatised in 
India many years ago, and the latter the fibre of more recently 
introduced plants. There are, however, only two or three localities in 
India where Agaves are systematically cultivated, and in these planta 
tions, both old and new stock doubtless exist. But so much ambiguity 
and lisappointment have resulted from not separately recognising the 
merits of the old stock that it seems desirable to endeavour to separate the 
Indian fibre into the two groups indicated, viz. American Aloe Fibre (old 
stock) and Sisal Hemp (new stock), (pp. 39-43). 
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/. ALOE FIBRES. 

From the remarks made under the paragraph above on the botany of 
these plants it may be learned that the Indian fibres of this kind are 
derived from ^J. A, ? elotiffdta ami A, 

? longiSI'paid. The assumption that the varying qualities of the Indian 
fibre were exclusively due to diversity in climate, season, age of collection, 
and methods of separation, etc., has been completely upset by Drummond 
and Train’s recent paper (already briefly reviewed). We now know that 
there are several distinct species and that the A. dmericdua proper is 
the most inferior and least important of all. 

The necessity for a full knowledge of the plant being or proposed to 
be cultivated in any locality cannot b^e disputed. Prain {Ann. Rept, Roy. 
Bot. Card., Calc., 1903-4) says The Sisal Agave does not thrive 
equally well or give equally remunerative results in all parts of India, 
and in ceiHain districts species of Agave other than sisalanaj already so 
completely naturalised as to appear indigenous, thrive so much better 
than Sisal and yield fibres commercially so little inferior to the best 
Sisal fibre that their systematic cultivation offers a hopeful field for 
investment.” “ It seems that, while, as a rule, more or less well- 
defined areas have particular species well established, the prevailing 
species in one area often differs from that most plentiful in another 
area. Moreover, it is found, when attempts are made to utilise the 
fibre of these local Agaves, that somewhat diverse results are obtained : 
at times the fibre extracted is reported to be nearly up to the 
standard of Sisal, at other times it proves too weak to be worth ex¬ 
tracting. The explanation of these facts appears to be that other species 
of Agave share with A. sisdldnd the peculiarity of adapting themselves 
readily to certain localities and thriving less vigorously in others. The 
original object of the introduction of all the species was to provide secon¬ 
dary lines of defence round stockades, forts and strong villages; in more 
settled times they have been chiefly used as hedges bordering highways 
and lines of railway. Vigour of growth therefore has been the only quality 
considered in selecting plants within any particular area ; the nature of 
the fibre has not till recently attracted attention.” In selecting stock 
there would seem to be every likelihood that it may be possible to discover 
two plants with equally (or nearly equally) good fibres, the one of which 
rolling Season would poll ill scveii to twelve years, the other not till much later, say 
twenty-five years. There would be an obvious advantage in the latter, 
namely the greater number of years before the estate would have to be 
completely renewed. 

Hepori on Indian Technical Reports on Indian Samples of Fibre. — Two samples of 
.ainpts. Indian so called American Aloe Fibre (or what were believed at the time 

to have been sucli) were in 1893 examined and reported on by the 
Director of the Imperial Institute, London. These had been procured 
in 1891 by the Government of India from Saharanpur in the United 
Provinces, and by Thurston (Off. Reporter on Economic Products) from 
Coimbatore in the Madras Presidency. [67. Agri. Bully Mad., 1894, No. 30.] 
Mr. Collyer of Messrs. Ide & Christie (the expert consulted) reported very 
favourably on both samples, and in consequence a series of questions 
were asked by the home authorities which were circulated to persons 
known to be interested in Agave fibre. The late Mr. Gollan, among others, 
replied to the questions and thereby afforded more direct and personal 

30 



INDIAN FIBRE 


AGAVE 

Cultivation 


knowledge regarding the Saharanpur sample and the cultivation of the 
plant, than will be found in the other Indian reports which have as yet 
appeared. \Cf. Agri, Ledg.^ 1894, Nq. 18.] Some doubt, however, maybe 
admitted to overshadow most of the published statements regarding 
the so-called Aijave a mericand oi India from the exact species experi¬ 
mented with not having been accurately determined. But Mr. Gollan, 
who actually supplied the Saharanpur sample (along vvithhis letter of Feb¬ 
ruary 3, 1891), wrote in reply to a special reference on this poini., that 
at the time in question he furnished two consignments, one of the so-called 
A, auievlvAina (much of which very possibly should now be called 
A, ?loiiffisep<tla), the other of J. riripara (or rather A, U i(fhtii) 
fibre, but none of A, sistUnna^ for the very good reason that 
no plants of the last-named species had readied Saharanpur until 
fully a year later, and no fibre from the Sisal plants had been cut until 
four years later. [ 67 . Agri. Ledg., 1900, No. 6, 63.] The point is of 
importance chiefly in support of the contention that certain forms of 
Indian-grown Aloe fibre are little if at all inferior to the true Sisal of Com¬ 
merce. The fibre that Mr. Collyer viewed with so much favour was thus 
procured from two of the long-acclimatised plants prevalent in North 
India. Subsequently Mr. Gollan furnished samples of Sisal fibre grown 
at Saharanpur, and these were also sent to the Imperial Institute for 
opinion and valuation. [Of, Agri, Ledg,, 1896, No. 34; Imp. Inst. 
Tech. Repts.j 1903, 81-5.] 

A sample of Agave fibre from Gwalior (possibly the plant indicated 
above as A, ? el on gat a) has been highly commended [Imp. Inst., l.c. 
84), and a sample from South Sylhet, said to have been that of 
A. sisalana, is in the same publication reported on most favourably. 
Coventry gives a brief accGt*nt of the Agaves in the Panjdb. [C/. Agri. 
Journ. Ind., 1906, i., pt. 3, 265.] 

CULTIVATION, —Indian-grown fibre has, however, been more fre¬ 
quently condemned than approved, but as already indicated this may 
have proceeded from the fibre of a worthless form having been supplied. 
It is true also that the condemnation may have arisen through the 
ignorance of the planters as to the best seasons and methods of prepara¬ 
tion. It follows accordingly that the abundance of a species of Agave in 
a particular locality is no proof of commercial possibilities. The experts 
have, however, usually reported that the inferiority of many of the 
samples examined may have been due to either of two causes : (1) The 
leaves having been too old, thus causing the fibre to become hard, coarse 
and brittle ; (2) The very defective method of cleaning that seems in¬ 
variably practised by the Natives of India. The leaves while resting 
on a flat stone are crudely scraped by a knife and violently beaten every 
now and again in order to shake off adhering particles of cellular tissue. 
As a not unnatural result the fibres are broken, torn and cut short. But 
what is even still worse, before being scraped the leaves have often been 
retted for weeks, or the fibre after being separated has been soaked in 
water for days. As a result fermentation has been set up and the fibre 
discoloured, deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later, should be simply scraped 
by hand or by machine, then sun-dried and baled. Retting is not 
necessary and is distinctly injurious, but washing in a stream of water 
during the process of scraping is often recommended as advantageous. 
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THE ALOE FIBRE PLANT 

In Bengal.— Tho, lato Mr. N. G. Mukcrji (Handbook Ind. Agri., 
1901, .325-8) furnishes an abstract of the currently accepted views on 
Agave (ailtivation in Bengal. In the Dictionary will also be found 
a detailed report on the cultivation of this plant by Col. R. Cobb 
(at that tijnc Superintendent of the Hazaribagh Jail), and since recent 
inforinaf ion regarding Bengal does not materially alter the conclusions 
tliere advanced, the original article should be consulted. 

It may in fact bo said that tho chief exception recent investigation would 
suggest to Col. Cohb’s report, concerns the season when^ the fibre reaches ma¬ 
turity. Most writers affirm that when the pole has arisen from the middle of 
t he rosette of leaves, tho fibre is practically useless. It becomes too hard and 
brittle for manufacturing purposes. The fibre which has fetched tho best prices 
would appear to have boon obtained from fully grown loaves, but from plants 
that have shown no signs of producing the “ candolabra-liko ” inflorescence. 
'I'lio plant,grown at Hazaribagh seems to have been mainly .4. f^antaia, but 
tho inferior samples of Bengal fibre have evidently been chiefly procured from 
. 1 . i>i « (the .t. luridit of some writers). 

In Bombay.—The Bombay Aloe Fibre has recently attained an 
assured position in commerce and is being pushed with much success. 
It is chiefly obtained from (Unitaln, and apparently to some 
(‘.Ktent also from A. Whjhtii and more recently from A. sisalaua 
and I'ltrvra'it ij'manteu. 

On the lieavy clay soils of Bengal and Assam, as also some portions 
of the Central Provinces and of Madras, A. f ern Cruz might be 
regarded as a fairly abundant species, but on sandy loams and stony 
lateritc soils of some parts of Bengal, the United Provinces, Sind, Raj- 
putana, Central India and Bombay, A, (Utnfaht becomes the most char¬ 
acteristic form, and is indeed met with in a state of more or less complete 
acclimatisation. \Cf, Madras Mail, Oct. 1904.] In the Panjdb its place is 
taken by . 1 . H of which Stewart makes the very observation 

regarding its prevalence in that province which Roxburgh made of 
A» iUnifnhi in Bengal, viz. that it might be regarded as indigenous. 

Olio of the earliest descriptions of this fibre, as far as India is concerned, will 
bo found in the Journal of the Agri-Horticultural Society of India for 1854 
(viii., 148 et scq.) where Mr. A. R. C. Hamilton, then Resident at Indore, 
furnished a sample which was examined by Capt. A. Thomson at his rope-factory 
at Calcutta and found equal to the best Russian hemp. Capt. Thomson adds 
(hat a considerable quantity of a fibre exactly similar had lately been imported 
from the Malabar Coast and that ho had had some made into rope which very 
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the 
same time samples of fibre and rope made from “ the Common Aloe,” and Dr. 
i^’alconer identified tlu^ plant from which these had been prepared as .i. i antala 
a plant with which he had been familiar as common at Saharanpur. 

In 1880 tho Bombay Government forwarded to the Secretary of State for 
India a report that had been drawn up by the Director of Land Records and 
Agriculture on ” the aloe fibre shipped under tho name of ‘ hemp ’ from Bombay.” 
This fibre*, it is there stated, comes chiefly from the Bombay KarnatAk and tho 
Central Trovinces. “The plant grows wild but nowhere in abundance, nor is 
it anywhere cultivated specially for extracting fibre.” “ In tho Bombay Kamatak 
it is the chief hedge plant along railway linos. For fencing it is planted one to 
three feet apart according to tho quality of the soil.” The Director then describes 
( he crude method adopted to separate the fibre, namely by burying the leaves 
in running water or amongst the sand near streams where water percolates. 
When sufficiently decom})osod the loaves are taken out and washed clean of the 
]nilp by beating. 

Sir D. Morris, at that time Assistant Director of Kow, identified tho 
specimens of plants that accompanied tho Bombay report as confirming tho 
fact that tho “ Bombay aloe fibre” was prepared from tho leaves of A, vUHpnra. 
It would nnw scorn that it was -l. vivlimra. Dal/, A Gibs, (non Linn), i.e. A. 
CaataiM, Rpxb., according to Drummond and Prain. Sir Daniel, after suggesting 
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that the (umlity of the fibre might bo improved by cultivation and that it was 
possible A, Hi HU la na might bo introduced on a large scale on the waste lands 
of Bombay* added, “ The value of the machine-cleaned fibre ranges, according 
to length, from £25 to £30 per ton. The ordinary Bomljay aloe fibre, cleaned 
by hand, is worth only from £5 to £12 per ton. These figures fully bear out the 
opinion offered in my letter of February 21, 1887, that tlio Bombay aloe fibre 
industry was capable of being greatly improved.” The subsoquont history will 
be found in the Kew Bulletin, (add. ser., ii., 1898, 194-200). 

Plantations of Bombay .— The EfiglishflKltl (Juiie 10, 1899) gaVC Sk 
and most instructive description of Dr. E. Suter’s endeavours to esto blish 
successfully the plantation owned by the Fibre Company of Powai. Another 
equally admirable account of the Powai plantation and factory will bo 
found in The Textile Journal (Jan. 1901). We learn that i)r. Suter 
has obtained a 30 years’ lease of 3,(XX) acres of land, on a rent of Rs. 14 
an acre, and that he is in treaty for a further tract of land of some 20,(XX) 
acres. He employs about 500 workmen for the greater part of the 
year. The plantation consists mainly of A, iUniUila^ but he has put 
out a large number of A. also of A, sisalana and 

FurcPiv a tj i ffautea . 

There are apparently two operations pursued in separating the fibre 
at his factory, during each of which a liberal supply of water is utilised. 
The sharp, thin extremity of each leaf is first dealt with, and when the fibre 
has been freed from the pulp, etc., it is washed before the lower half of the 
leaf is treated. The fibre of the apex of one leaf (or of several leaves 
treated at one and the same time) are then twisted round a small brass 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leaves to be scraped without any risk of injury to 
himself. The fibre having been washed in the plentiful supply of water 
procured by the factory from the Powai lake, is then sun-dried. By the 
next process it is scutched combed and thus turned into beautiful white 
threads which are assorted according to length into two qualities. Finally 
it is baled and is thus ready for the market. The men employed in the 
factory are dressed in woollen garments and gloves (supplied by the 
owners) in order to protect them against the acrid juice that would other¬ 
wise cause painful blisters on the skin. But Suter has also patented and 
is daily using a semi-automatic machine of which full particulars and 
photographic illustrations will be found in Mann and Hunter’s pamphlet 
on Sisal-Hemp Culture in India, published by the Indian Tea Association, 
1904 (22, pi. vi.). The fibre from Dr. Suter’s plantation is said to 
fetch £36 a ton. 

//. SISAL HEMP. 

It was customary until quite recently to read of the Sisal hemp being 
botanically a form of the species known as riffida. Millery and 
of there being two industrial forms of the species, viz. (1) var. lonf/ifoUa^ 
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting 
light colour) ; this has the leaves spinose on the margin; (2) 
var. sLstUana, the Sisal and Bahma Hemp, the Yashqui or 
Yaxqui (dark green) ; this has the margins of the leaves almost destitute 
of spines, but the apex ends in a conspicuous black spine. Mann and 
Hunter tell us that plants of the former introduced direct from Yucatan 
have not been very luxuriant in Sylhefc, while the latter succeeds splendidly 
{l.c. 5). Drummond and Prain (/.c. 135) are of opinion that “ there is one 
Sisal Hemp in this country and one only,” and they add, “ Leaves with 
and without prickles may be found on the same individual.” That plant, 
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THE SISAL HEMP PLAIN 1 

they are further of opinion, is i- sisatana. Perrmc, a good species 
and not a form of A, rigUla, Miller, ^ . . . , . 

Mann and Hunter have dealt so fully and satisfactorily with its culti¬ 
vation as an associated crop with tea that it seems almost undesirable to 
attempt to set forth as a separate chapter their main conclusions. Persons 
interested in the subject of Sisal cultivation in India should most certainly 
procure the pamphlet mentioned. But as experience gained by others 
differs slightly from that in Sylhet, it may be useful to give a combined 
review of the practical results hitherto attained in India as a whole. 

CULTIVATION, In Sylhet.-lt would seem fairly ceiUin that A. 
sisafana is an even more tropical form than most of the Aga» < ^ an .1 will 
not live if liable to seasons of frost. It may be propagated (1) by seed, 
(2) by suckers from the base of the stem, or (3) by “pole plants or 
bulbils.The last mentioned are produced from the flowering spike or 
“ pole,” and are buds formed within the bracts of the individual flower 
stalks. Suckers are preferred in America, and “pole plants” are largely 
used (if not preferred) in the Bahamas. From 1,500 to 4,000 are formed 
on each pole, and they do not fall to the ground until they are six inches 
or more in length. They root at once, and if left alone form a grass-like 
vegetation around the perishing parent-plant. Seeds are not so often 
resorted to, owing to the great delay. Morris seems to doubt the 
advisability of propagation from bulbils, and Mann and Hunter only 
recommend tliat course until such time as a continuous supply of suckers 
lias been established on the estate. [Cf, Sly, Agave Fibre in Assam, 
in Agri. Jonrn. Ind., 1906, i., pt. iii., 247-9.] 

Nursery and Plantation .—The young plants, whichever Way obtained, 
are first raised in a nursery until they attain a height of about 15 to 20 
inches - Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery 
are injurious. According to the most generally approved plan in America 
the young plants arc transplanted into the estate, in rows 12 feet apart, 
the individual plants being from 6 to 8 feet apart in the rows. This will 
give about 650 plants to the acTe, but in some estates they are planted 
Tiiuch closer, viz. 9 to 10x4 to 6 feet, thus giving about 1,0(X) plants or 
more to the acre. The danger of close planting lies in the fact that during 
wind storms, the leaves may stab each other and thus injure the subsequent 
growth of the leaf and discolour the fibre. Fermentation, set up within 
the growing leaf or in the leaves after separation from the plant, will ruin 
the fibre by staining it a red colour. A writer in Capital (March 1901) 
would seem to think that the Dauracherra Estate in South Sylhet has 
“ made no provision for a permanent crop. The plants have been planted 

8 feet between in the row and 10 feet between the rows. These distances 
have always been recommended hitherto. When the plants got to be 
about four years old a young sucker ought to have been planted in between, 
so that when a plant poles and dies, which they almost invariably do within 
ten years of planting, the plant placed between would be ready to take the 
other’s place and keep the constant supply of fibre going. But after 
seeing the Dauracherra plantation the writer is convinced that 8 feet 
by 10 feet is far too wide apart and would say 4 feet by 6 feet an ample 
distance.” Mann and Hunter think that 5 feet between the plants and 

9 to 10 feet between the rows are suitable distances for general use. Thus 
it may be said that overcrowding is condemned in most parts of the world 
w'here sisal planting prevails. The best time for planting is from February 
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to June, and it is essential that the plants be pitted (not dibbled in) and 
that they should not be buried in the ground above the base of the leaves. 
They lay great stress on the latter condition; earth within the leaves, they 
say, causes them to rot. During the first two years the plantation re¬ 
quires to be hoed to such extent as found necessary to keep weeds in chec^k. 

Diseases and Pests .— Protection from cows, deer, etc., is necessary, 
since if the central bud be injured the plant dies. By the third and fourth 
years the plants are able to defend themselves. I arn informed by Mr. 
G. Massee that at least one fungus is known to kill the leaves, namely, 
Coniothyriuni roncenfricttin, Sacc,, and that this may often appear as 
discoloured patches without fructification. It would seem probable that 
“the discoloured spots on some of the older leaves of even very young 
plants ” alluded to by Mann and Hunter are due to the fungus named. 
[Butler, Sisal Hemp Disease, in Agri, Journ. Ind., 190G, i., pt. ii., 261.] 

Cropping Seison .— Much depends on the size, age and vigour of the 
young plants when transplanted, but they attain as a rule the condition 
of being able to afford a first crop of leaves in the third year, and come into 
full bearing in the fourth or, it may be, only in the fifth year. Leaves as a 
rule are ripe when they extend at right angles to the stem. Mann and 
Hunter say that half a right angle to the stem will suffice but none before 
that should be cut. The plants continue to give an annual supply of 
leaves till about the twelfth year, when they show signs of forming the 
inflorescence or “ pole.” Having given their crop of seed or “ pole bulbils ” 
the parent plants die and should then be uprooted. If the outer large 
leaves be not systematically removed year by year the plants will 
attain maturity at a much earlier date, say about the sixth year. Ex¬ 
perience so far would seem to support belief that the plant will pole 
slightly earlier in Sylhe^ than in Yucatan. Mr. Woodrow reports 
that the sisal planted in Poona in 1892 began in 1898 to show 
signs of producing flowering-stems. On the other hand, it is recorded 
that under certain (urcumstances the plants may continue to yield 
for 15, 20 or even 25 years before the “pole” forms. In the Kew 
Bulletin (1898, add. ser., ii,, 178) will be found a most interesting 
correspondence on the methods that might be adopted to retard polling. 
Sir D. Morris recommends the systematic removal of all suckers not 
required. It transpired (in the correspondence referred to) that the 
Bahamas hemp plant flowers earlier than the Yucatan hemp, a distinctly 
unfavourable circumstance if it be the case. As soon as the “ pole ” appears 
it has to be cut out, the remaining leaves harvested and the old plant re¬ 
moved. But it is customary long before this takes place to plant a 
seedling or sucker close by or within the interspace, so as to have 
a fresh plant nearing the bearing stage before the period of removal 
of the exhausted one has been reached. In Sylhet it has been 
found that the best time for cutting leaves is from October to June. 
This is mainly on account of the necessity for drying the fibre. 
The leaves are moreover less heavy at that season, an obvious 
advantage seeing that they have to be carried to the factory. This 
arrrangement fits in admirably with the associated tea industry, which 
calls for most labour from June to October. In laying out an estate Mann 
and Hunter say that owing to the enormous weight of the leaves the factory 
should be central and have good roads in every direction. On a small 
estate pack bullocks, and on a large one ajlight railway may be used. 
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THE SISAL HEMP PLANT 

In South India and Mysore. —It seems that an effort is bein^; 
made to organise an Agave or Sisal fibre industry of South India. 
We read of the South Indian Fibre Company having taken this matter 
up energeiieally. Particulars of actual plantations, however, are not 
available, though Mr. Tytler seems to have made a start in Anantapur 
district. [Cy. Madras Mail, Dec. mi; Ind. Planters'^ Gaz., Feb. 1902.] 
Travancon^ is also mentioned as a locality where the plant is being culti¬ 
vated. Reference has been made to the large importation of sisal plants 
by the Mysore Government. Mr. J. Cameron and others (recent Proc. 
Agri.-Hort. Soc. Mad.) describe the progress accomplished. Mr. Cameron 
seems moreover (jonfident that in Mysore there are many tracts of com¬ 
paratively useless jungle that possess the requisite soil for Sisal cultivation. 
He also tells us of having sold sufficient young plants to cover the cost 
of importation of the original stock. The experience gained he sum¬ 
marises thus:-" 

1. Land of a gravelly soil and stony nature is most suitable. 

2. When it is planted, cultivation practically ceases for a period of 
four years or until the matured leaves are ready for cutting. 

3. On suitable land, failure of crop has never been heard of. 

4. The })rorit of a cropped acre is estimated at £4 to £5 per annum— 
that is, hO to 70 rupees. 

On this subjec't Mann and Hunter observe that the Sisal does not 
require a rich soil. It must have a soil well drained, moderately light 
and not too ric.h since that leads to luxuriance but loss of fibre, nor too 
poor since the fibre will then become short. The presence of lime in the 
soil is advantageous. In a word, much of that culturable land in tea 
districts which is not suited for tea will do well enough for Sisal. But 
it would appear those authors may have been led into the expression of a 
too emphatic/ opinion as to Sisal being not only the best but the only 
spetaes suited to the tea districts (Mann and Hunter, lx. 4, 9). It seems 
highly probabh*. that the liability to frost, to which not a few tea districts 
are subject, might preclude the cultivation of Sisal and point to TV/n- 
tfflff, for example, as preferable. Of course where it is found possible to 
grow A, .sisahma that would be the best species, but there seems no 
doubt that for the whole of the tea districts, and still more so for the 
whole of India, one and the same species is not universally suited. [Cy. 
Ayin. Rept., Hot. Gard. Sihpur, 1903-4.] 

In TIrhut and Bombay. —Although a good deal has been written 
in a general way regarding the Tirhut and Bihar ventures, little 
definite knowledge is available such as to justify the formation of 
opinions regarding either the methods pursued or the success obtained. 
It is known that large shipments of plants have been secured, and it is 
understood that they have taken kindly to the climate and soil of 
Bihar. Frequent mention has also been made of Mr. Woodrow’s 
experiment/S and results and of his endeavours to establish planta¬ 
tions at Nasik and Nandgaoii. In the prospectus of the Bombay Sisal 
Hemp Co., Ltd. (issued in April 1899), Mr. Woodrow says, “I intro¬ 
duced a few sisal hemp plants seven years ago; they have grown 
remarkably well and have given 10,000 young plants.” Further on he 
adds, “ One million aloe fibre plants are at liaiKl, enough for 500 acres, 
^d about 10 millions are procurable this year.” In the same way it 
is known that Dr. E. Suter is growing Sisal at Powai, near Bombay. 
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But as already shown, the plant cultivated on that estate is chiefly 
^1. Cantata, 

While these brief references denote what might be called the more 
important centres of the new Indian Sisal hemp enterprise, particulars of 
small experimental plots are to hand from every province of India and 
Burma. The reader should consult Train’s Report for additional par¬ 
ticulars {Agri, Ledg., 1900, No. 6). 

Yield of Fibre ,— Of Yucatan it is said that from 1,000 to 1,500 lb. per a< ro of 
cleaned fibre are obtained and that 60 to 70 lb. are derived from 1,000 U'avos 
of plant. This would come to an average of about 30 leaves yi('lded by 
each plant, in order to give the amount of clean fibre stat-o(^ ; but most reports 
place the produce at a much lower figure, namely from 10 to 20 leaves a year 
for each plant. Wo read that in Lucknow, grown ou a poor soil, the plants are 
said to have had 30 leaves ; 50 in Saharanpiir, 0;ichar. Tirhut; 60-70 in Port 
Blair ; 72 in Assam ; and 80 in Poona. Doubtless these numbers have refer¬ 
ence to the total leaves on each plant, not to the number of mature leaves annu¬ 
ally available for fibre extraction. 

Harvest and tFIbre Extraction. —The leaves are cut off from the stem from 
below upwards by means of a hcavy-bladod long knife, and the spine on the apex 
is also severed by a blow of the same before the leaves are thrown on the ground. 
In America and the West Indies the operators are paid as a rule by contnict, 
but a day’s labour would be regarded as from 2,000 to 2,500 leaves. According 
to Indian experience the leaves are approximately 4 foot 6 inches long and 
5 inches wide with a weight of 2 lb. Some are recorded as only 2 feet long by 
3 inches and weight 5 ounces ; others 0 foot 6 inches long by 6 inches wide and 
2J lb. in weight. The Sylhet experience would be about the mean of the figures 
given. “ True Sisal hemp, grown on suitable and not too rich land, should yield 
for instance, 3 per cent, of fibre (and often much more) on the weight of leaf : 
careful tests of the large blue Aloe in India have given 2J per cent, only of fibre. 
jp##»Tr«p<f atgantea (Mauritius hemp) gives a still loss yield on the weight of 
leaf, the amount being in Sylhet from If to 2 per cent., but in this case the differ¬ 
ence is more than counterbalanced by the larger weight of loaf obtained per 
acre.” 

Machinery. —The most generally used fibre-cleaning machine in Yucatan 
is called the “ Raspador,” although others are employed, such as the “ Solis,” 
“ Preito,” “ Torruella ” \cf. photograph in Mann and Hunter, l.c. 24, pi. vii.] 
and “Villamore.” The “ Raspador ” [c/. Mann and Hunter, l.c. 21, fig. 2] con¬ 
sists of a drum with brass knives fastened across the face. It is so geared as to 
revolve about 110 times a minute. The loaf is hold by a clamp and crushed as 
it moves forward, while the pulp is scraped off by the knives as they dash across 
it. When little more than one-half the leaf has been reduced to pulp it is with¬ 
drawn and reverses so that the other half may bo similarly cleaned. The fibre 
is then dried in the sun and baled for export. Though crude in construction the 
“ Raspador ” has the advantages of cheapness and simplicity. It is typical 
of most of the modern machines that have been brought out, each with special 
claims to superiority over the others. With »•<•»•««« gfganten the “Gratte” 
machine is in a position of supremo favour. But in addition to the machines 
already mentioned, the following may be said to have been specially designed 
to deal with the aloe fibres ;—the “ Death,” the “ Barraclough,” the “ Van 
Buren,” the “ T. Abee Smith,” and the “ Weicher ” machines. Then there is 
the “ Silburn ” m€ichine of which so much has been said in the Indian Press 
recently, and lastly the ” Suter ” machine, which makes 500 revolutions a minute. 

Properties and Uses of Sisal and Aloe Fibres ,— I have not thought 
it necessary or desirable to devote space to the discussion of these 
subjects. Briefly the fibres are used for ropes and cordage; for 
carpets, mats and matting; for brush-making; and the waste for paper¬ 
making. To a limited extent the shorter and finer fibres are carded, 
spun and woven. [Cf. Royle, Fibrous PL, 1855, 41-50 ; Agri, Ledg., 
1896, No. 34; Dodge, Useful Fibre PL of ilie World, 1897 ; Stuhlmann, 
in Der Pflanzer, 1907, Nos. 15, 16, 229-43; Hanausek, Micro, Tech, Prod, 
(Winton and Barber, transL), 1907, 96-8.] 
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THE SISAL HEMP PLANT 

TRADE IN HEMP. —Mann and Hunter give interesting particulars 
regarding the prospects of a Sisal Fibre Industry; the capital required, 
the world’s markets for the fibre, prices ruling, etc., etc.; their 
work should bo consulted for such particulars. One of the earliest 
records of this fibre refers to the imports into England from Yucatan from 
1750 to 1780. Although high expectations were then raised, the fibre 
did not assume a position of importance until fully a century later, when 
the first plantation of some 50 acres was laid out. The exports from 
Yucatan were 243,968 bales in 1889 and 418,972 bales in 1898. It is said 
that in the latter year there were 1,200 plantations in Yucatan alone. 
It seems probable that in the Bahamas there are over 20,000 acres under 
the crop. According to Sir W. Robinson (lecture in March 1900 before 
the Royal Colonial Institute of London), so long as the fibre fetches even 
£20 to i25 a ton the prospects would be distinctly favourable for the 
investor in the West Indies. Were it not necessary to provide for heavy 
charges in supervision, for rent of land (as a rule too valuable for the 
crop), for freight charges in many instances over long distances to the 
seaboard, the cheap labour of India might be a factor of no small im- 
})ortance. But it cannot be denied that there are large tracts of India 
highly suited for this plant which are at present practically waste. As 
an auxiliary crop with tea and when grown on land near the seaboard, 
it is very probable that success would be attained. But the industrial 
developments possible for this fibre seem to be comparatively limited. 
Moreover, indications arc not wanting that the increasing production is 
at a higher rate than the expansion of the demand. But that a limited 
Indian cultivation might be successful seems fully demonstrated by the 
results already attained. It may be of interest to add that the first 
public sales of Sylhet Sisal fibre show that it fetched £36 106’. per ton in 
London or approximately the same price as realised for the Bombay Aloe 
fibre, so that the difiereiice in species grown does not appear materially 
to have affected the value of the fibre produced. [0/. Ind. Plant, arid 
Card., Feb. 21, 1901.] 

To what extent production is meeting the existing Indian demand 
cannot at present be discovered, but there would seem to be no doubt that 
steadily the Indian supply will improve, and the most recent information 
goes to show that most encouraging results have been attained in Assam 
(Sylhet). It is known that there is a regular import trade in “ white 
fibre ” to be used by the rope-makers in place of or in mixture with the 
more expensive Manila Hemp. Certain qualities of sisal or other aloe 
fibres arc also used by the brush-makers. For brushes the larger, thicker, 
more elastic and more highly polished fibres are required, since these ap¬ 
proximate most nearly to pig’s-bristle. In the Calcutta market a specially 
selected fibre for the brush-making trade is reported to be sold under the 
name of rejti and to be imported from England. But here it may be 
added that thclxtle or Tainpico fibre (At/are hetevavaHthu) is a Mexican 
fibre which might be said to be specially produced for the brush-maker. 
How far this may be the reju fibre of India cannot at present be ascertained. 
Nor can definite returns of the Indian trade in sisal fibre be given, since 
both the import and export traffic is recorded under the collective heading 
of “Hemp.” Out of the total imports of “Raw Hemp” from foreign 
countries received by India in 1906-7 (viz. 22,513 cwt., valued at 
Rs. 6,94,623), China supplied 14,815 cwt., the Philippines 4,891 cwt., the 
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United States 1,635 cwt., New Zealand 758 cwt., and the United King¬ 
dom 209 cwt. The nature of the fibres classified as Hemp in these 
returns can be judged of only by the countries from whence derived. 

Thus the Philippine Hemp may in all probability have been Manila Hemp: ManUa. 
the supply from that country was renewed in 1899-1900. Perhaps the 
most striking feature of these imports of hemp is the decline in the supply 
from the Straits, which in 1896-7 fell from 6,624 cwt., vr.lued at Rs. 1,01.831, 
to 370 cwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 nil 
The Exports from India are mainly, if not entirely, of Sunn Hemp Exports, 
and other allied fibres, and thus quite distinct from th-j “ Sisal Hemp ” 
here dealt with, so that the returns of exports need not be further con¬ 
sidered. But it is believed that about 25 per cent, of the exports of Raw 
Hemp from Bombay are at the present time Aloe (Agave) fibre. In 1906-7 
Bombay exported 255,375 cwt. of Hemp, valued at Rs, 28,74,499. And a 
striking feature of the exports of raw liemp is the fact that the Bengal section i3engai Traffic 
appears to have given an indic^ation of expansion, a consequence, doubtless, ‘^"^^nding. 
of the Sylhet production of Sisal. In 1899-1900 Calcutta exported 63,433 
cwt., valued at Rs. 4,06.503, in 1900 1 an expansion to double the 
quantity and three times the value was recorded, viz. 128,634 cwt., valued 
at Rs. 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541. 


ALBIZZIA, Darazz .; FI. Br. hid., ii., 298-302 ; Gamble, Man. D.E.P., 

Ind. Timbs., 302-9 ; Cooke, FI. Pres. Bomb., i., 452-5; Duthie, FI. U'pper h, 166-60. 
Gang. Plain, i., 319-22; Brandis, Ind. Trees, 269-73; Prain, Journ. As. 

Soc., Beng., Ixvi., pt. ii., 511-5; Leguminos.®. 

There are in India 14 species of this genus, all trees except one. Lt.-Col. Botany. 

D. Prain in his revision of the genus has added four species not hitherto 
separately recognised and has removed much of tho ambiguity that previously 
prevailed. He has shown that Indian authors have been in error in thinking 
that A. .tuiihriHHiu is met with in India; he has restored a. tuoilln, Boiu., • 

to specific importance, and separated from a. M.eUhek (under the name 
A. oiattihiei) an important East Himalayan form. Genorically the species of 
Aibixxia bear the vemaoular names of siris, sirisha, airin, turanji, chirugu, baghi, 
vaghe, kokko, etc. a. ijehheh seems to be the true airis, a tree, according 
to Sir Monier Williams, that is sacred to the Buddhists. Tho other species are 
distinguished as the sweetly scented airia, the white airia, etc. 

They all afford Gum, more or less copiously, from wounds on tho stem, and Gum. 
though little is known for certain of the specific differences of these gums, that of 
A. HtipuUita is reputed to be specially valued as a size in the manufacture of 
Nepal paper. The barks of most species are astringent and used as Dyes, Dyes, Tans and 
Tans and Medicines. That of a. i.ebbek is employed in Madras to tan fishing Medicines, 
nets, and that of .i. ntyriophyita {kanta-airia) is utilised as a substitute for 
A. leueophUjca in distillation, and those of a. ntipniatn and a. pfoeera axe said 
to be fish poisons. The leaves of most species are regarded as useful Foddebs Fodder, 
and in some instances the trees are specially grown on that account, but according 
to Mr. Hartless the stipules and young leaves of A. Hiipttiata are poisonous to 
cattle. The most curious discovery regarding the leaves of this genus may be 
said however to be the determination made by me of the so-called Jybee Tea, Tyree Tea. 
which consists of ordinary tea mixed with specially prepared leaves of a. nitiara 
(the lalai or unjei). [Cf. Joum. Agri.-Hort. Soc. Ind., 1898, xi., 838-42; 1899, 

982-3; Kew Bull., 1899, 82.] Mr. Chandra Bhushan Bhaduri, Officiating 
Chemist to the Industrial Section, Indian Museum, analysed a. umnra leaves 
(hand-picked from a sample of jyree tea) and found that they possessed no special 
properties worthy of notice. [Cf. Ann. Eept. Ind. Mua., 1899-1900, 62 ; Pharm. 

Joum. Ot. Brit., Deo. 16, 1906, 833.] 

TheTiMBBBof these trees varies greatly, being very soft in a. Hfipuiata, hard Timber, 
in A. oiJntHitiamiwa, luchifi and aMiarr#; sapwood large and white; the heart- 
wood light to dark-brown, streaked, shining; pores usually scanty and often 
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subdivided, showing up prominently as dark streaks on vertical section ; lastly 
KMt India the modiillaiy rays are fine, short-distant and shallow. Recently A- 
Walnut. found its way to Europe under the name of “ East Indian Walnut, being 

exported mainly from the Andaman Islands. [Of. Handbook Ivn/p. Inst.^ It 
grows rapidly, seasons, works and polishes well, and is fairly durable. It is said 
to ho taxed in Burma at a higher rate than teak-wood, a circumstance that 
indicates the local value put on this timber. It is used for agricultural and 
industrial instruments and appliances, for furniture and picture frames, and 
Cartwrights’work, etc. The timber of .1. antnva is very much like that of the 
Siris only that it is purplish-brown with concentric light and dark bands. [Gf. For. 
Admin. Rept. Mad., 1897-8, app. i., 31.J The timber of A. odvvatiHHima turns 
almost black with age, is largely employed for cart-wheels, etc. Lisboa says 
that the wood of .1. ncoccivi has darker patches, but that it takes a fine polish 
and is recornmendeil for furniture. [Cf. Useful PI. Bomb., 1884, 70, etc.] 

Avenue As Avenue and Hhade-treks most of the species are much admired. 

Trees. lop>»nntini is a rapid-growing tree, introduced from Australia and completely 

naturali&V 3 d in the Nilgiri hills. A. ttutiuwana is another introduced species, and 
ono of thci most stately and beautiful members of the genus. It was at one 
'iva find Co/Teo time much cultivated by the colfoo-planters of South India, but has got into 
siiHile-trcc-s. disfavour for that purpose because of the immense size it ultimately attains. 

A. ttrovfrti lais been specially commended for cultivation on saline soils. [Gf. 
Ind. For., 1887, xiii., 339; 1888, xiv., 142; Ann. Rept. Dept. Land Rec. 
and Agri., Beng., 1891-2, 23.] It is the species that first appears on the sandy 
beds of rivers. But by far the greatest interest in the species of Aihlxxia centres 
in .1. HtfpHiatn, which is now very extensively grown as a shade-tree for tea, 
both in Assam and Darjeeling. It is known as the sau in the former province 
and the knla-siris in the latter. Its cliiof value turns on the nitrating warts 
formed on its roots. [Gf. Watt and Mann, The Pests and Blights of the Tea 
Plant, 140 ; Der Tropenpflanzer, 1901, v., 244.] 
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ALEURITES FORDII, iiemsf., Kew Bull, 1906, 117, 120; 
Hooker,/c.P/.jtt.2801,2802 (confused with A, vordata bymost authors); 
h]ui»HOUBTACE^ or Spurgeworts. a small tree, native of China but 
successfully acclimatised in the Southern Shan States (between 1,500 and 
3,000 feet in altitude) and to some extent also in Burma, Assam, Sikkim 
and Nepal. Frequently met with near Buddhist monasteries, though in 
some localities it appears to have escaped into the neighbouring jungles. 
A, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa, 

Hainan and Tonkin and is cultivated in Japan. 

. 1 . Mi'ortlii yieUIs an Oil known in commerce as Chinese Varnish or Tung Oil 
and in some books is spoken of as Chinese Wood Oil, the latter name referring to its 
special adaptability for varnishing wootl (see p. 502). In fact the Chinese prefer to 
coat boats and other woodwork with this oil rather than to paint them. It dries in 
about four bour.s. It is chiefly prepared in the provinces of Ichang and Szechuen 
and is employed in lacquering, varnishing and waterproofing, etc. The drying 
property of the cold-expression oil exceeds that of any other known oil ; in fact 
it would appi?ar to bo an exceedingly valuable substance, the properties of which 
have been but indifferently appreciated in Europe. Of Japan it is said that 
the tree flowers at tho end of May or beginning of Juno. The fruit ripens in 
autumn. Three to live seeds are contained in each fruit; they afford an oil to 
tho extent of 37i per cent, which is pressed out, in ordinary practice cold, to tho 
extent of two-thirds of tho possible yield. This oil, known in Japan by tho 
naino of Dokuyenoabura, servos for filling tho pores of wood before it is coated 
with lac, or it is used when desired to protect wood against moisture. In Japan 
it is also employed for lubricating macliinery. 

A iTcent inquiry in India into the species that follows, led to information being 
procured from the Southern Shan States regarding tho present plant. It would 
appear tliat in Kengtung tho tree is fairly plentiful and the oil regulmJy pre¬ 
pared, although the demand is but limited. It has been estimated that the 
nuts of each tree might yield at least 60 ounces of oil. The kernels are first 
pt>\mded, then steamoil in a basket phveed over tho month of a pot in which 
water is bt)ilod. The basket is next placed within a piece of bullock’s akin and 
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the whole deposited in the oil press and compressed. The oil escapes into a 

vessel placed below for its reception. It is much more highly appreciated than 

the oi] of the next species. It is known in Kengtiing as makyauhkai^ and near Local Names. 

Fort Steedman as kanyin. In the Kew Bulletin will be found particulars of 

the recent imports into Europe and America of this so-called wood-oil. 

It is specially valued for use, along with vermilion, in the preparation of the Vermilion 
much admired paint (with its richly glossy surface) so frequently seen at the 
monasteries (wata) and pagodas of Biu*ma. It is also employed as a Vaknisii Varnish, 
for lacquer-work (especially the finer trays, betel-nut boxes, etc,). It is sai .1 that 
in the Southern Shan States the tree grows quickly and is readily propagated by 
seed. A tree 6 years old attains a height of about 16 feet, and when about 8 
to 10 years old it comes into full bearing. The fruits ripen i.i October, or about Season, 
three months later than those of the next species. It is believed that were a re¬ 
munerative demand to arise, in a very fow years the supply from those States 
might be practically limitless, and Prof. Warburg is opinion that the oil 
should supersede linseed oil on the European market. [<7- Hosie, Three years in 
Western China, 1890, 18; Journ. Chern. Ind , 1896. xv., ‘284 ; Joiirn. Soc. Arts, 1897, 

45, 1184 ; British and Colon. Driujs, May ‘20, 1898, 60 i; Semlor, Trop. Agrik., 1900, 
ii., 533-6; Jumolle, Les. Cult. Colon, (imiust.), 1901, 118-21; Chemist and 
Druggist, May, 1902.] 

A, triloba, Forsl. : Henisley, lx. 121 ; A. moluccana, Willd. ; 

FI. Br, Ind., v., ^184: Gamble, Man. Ind. Timbs., 613. The Indian or 
Belgaum Walnut, the Candle-nut; the jangli-akrot, jaipJial, etc. It occurs 
practically throughout India and Burma, but nowhere plentifully except 
perhaps in the Malay Peninsula. It has been stated to be wild in the 
Wynaad, because of its greater abundance in that country, but it is certainly 
not indigenous to India, and, in fact, usually exists as a garden or roadside 
curiosity, especially near towns or villages. On the eastern side of India 
the fruits ripen from June to August (Roxb., Kurz., etc.), and on the western 
side not until the cold season (Talbot). 

The nuts are commonly said to contain 50 per cent, or more of a sweet edible 
Oil. [Gf. Dymock. Mat. Med. Western Ind,, 713.] It is much appreciated for illu¬ 
minating pmposes and is said to be largely exported from Polynesia and used 
in the candle trade of Europe. The kernels are sometimes strung on thin bamboos 
and burned as natural candles, a circumstance that has given origin to the name 
of the Candle-nut tree. Capt. Champion {Agri.-Hort. Soc. Ind., Corrosp. and Select , 

1843, ii., 383 et seq.) described the preparation of the oil from these nuts as 
then practised in Ceylon, and tells us that it was being exported from that country 
under the name kekune. During the succeeding half century, the Journals of the 
above Society, as also the pages of the Indian press generally, have spasmodically 
urged the importance of this tree on the attention of the Indian people, but 
with very little practical results. 

The inquiry during the past decade has revealed the fact that the tree exists 
here and there all over the country, but nowhere in such abundance as to admit of 
any expectations of an immediate Tradk in the oil. In fact, with the exception 
of the Shan States, the oil does not appear to be expressed from the kernels 
anywhere in India. In some parts of Burma it is employed as a Varnish with 
lacquer-ware, but it is usually stated that for that purpose it possesses no special 
advantage over Sesame or Sarson oils. 

There are two directions of study that should engage attention in the future : 

(a) The method of preparation of the oil or oils of these trees, best calculated to 
bring out their special features of value. ( 6 ) The yield and profit, in connection 
with the regions that give indications of greatest success. 

ALKALIS, ALKALINE EARTHS, ALKALOIDS, etc.- Alkalis. 

It would be beyond the scope of this work to deal with the substances 
indicated by the heading given to this article with any pretence to com¬ 
pleteness, but they could not be omitted since it might almost be said that 
the industrial progress of a country can be ascertained by the extent to 
which it produces the Alkalis required by it own industries. 
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In its restricted sense the term Alkali might be said to denote Ammonia, 
Potash, Soda, Lithia —the alkalis proper. But in a wider signification 
it embraces the Alkaline Earths, viz. the hydrates of the metals Barium, 
Calcium and Strontium. These all possess to a certain extent the pro¬ 
perties usually attributed to the alkalis. In like manner the Alkaline 
Ashes are very largely crude alkalis obtained by burning certain plants. 
Lastly the Alkaloids such as Aconitine, Morphine, Quinine, etc., 
have been described as the Organic Alkalis, but of course have nothing 
alkaline about them. 

The distinctive features of the alkalis compounds may be said to be 
their solubility in water, their neutralisation of acids, their corrosion of 
animal and vegetable substances, and lastly their property of changing 
or inverting vegetable colours, such as litmus. 

In al\ fairness it may be said of India that it does not possess any 
industry (pursued on modern scientific methods) for the production or 
refinement of the alkalis, alkaline earths and their salts. Such manu¬ 
factures as do exist (if common salt be for the moment left out of con¬ 
sideration) are a century behind the times, and consist mainly in the 
production of saltpetre, pearl-ash, barilla and the like. 

It is intended in this place to deal more particularly with the collective 
aspects of the alkalis and alkaline earths and to discuss, in such detail as 
may be necessary, the minor products, but with those of commercial value, 
simply to indicate the positions where separate articles on these will be found. 

ALKALIS.— L Ammonia and its Salts.— This alkali is in 
Europe and America very largely prepared from “gas liquor’’ (see Coal, 
p. 344) or “ bone liquor ” or from volcanic salts.” It is not manufac¬ 
tured to any appreciable extent in India, for the simple reason that none 
of the crude materials named are to be had in sufficient abundance. 

The cl lief preparations and salts are (a) Liquor Ammonia used as medicine, as 
a chemical and as a solvent for resins and for certain active vegetable principles, 
thus forming varnishes and ammoniated tinctures. Of the latter class may be 
mentioned the Essence of Ginger,” employed in the manufacture of gingerade 
and ginger beer ; of the former the Hatters’ Varnish, which consists of shellac 
dissolved in ammonia and alcohol. 

The salts are (6) the Chloride {narasdra or nausaddr), of importance as a 
material from which to manufacture other salts of ammonia, also essential in 
galvanising, in galvanic batteries and as an alkaline flux, (c) The Sulphate, 
which is largely employed as a manure (see Coal and Coke, p. 341)). [Cf. Mollison, 
Textbook Ind, Agri. i., 117.] (d) The Carbonate, Sulphide, Oxalate, 

Nitrate, Phosphate and Bromide, all of which take important places in the arts 
and industries of every country and may be said to be entirely imported by India. 

2. Potassium op Potash and Carbonate of Potash.— J. H. 

Brough, Cantor Lectures in Journ. Soc. Arts., 1903, lii., 144. This is the 
chief source of Caustic Potash, and the two compounds may, therefore, 
be dealt with collectively in this place. The carbonate in its crude 
form is often called Potashes or Pearl-ashes and in Bengali sarjiha, 
in Hindustani jon-kliar or ivak-chdr, and in Sanskrit Yavak-shdra. Of 
the other provincial names the following may be quoted :— jhar-ka-namak, 
jhadicha-mitha, mara-vu'pjm, manu-mppu, hudide-vuppu, kdram, etc. 

Sources—Formerly the European supply of the crude material from which 
this substance is manufactured was very largely the Pearl-ash or Wood-ash 
obtained from America, Canada and Russia, etc. While the production of pearl- 
ash has steadily declined with the adv’'ance of traffic in more scientific and less 
wasteful materials, the imports into Europe of pearl-ash have not been entirely 
discontinued. Caustic potash is usually manufactured from the carbonate, and 

48 



INDIAN PEARL-ASH 


ALKALIS 

POTASH 


this is procured :—(a) From the tisliea of plants, {b) From tho soil (duo to 
the disintegration of felspar and other silicates and tho ultimate combination 
of their potash with carbonic acid), also numerous methods patented for the 
accomplishment of this same result artificially. (c) From the potassium 
sulphate, produced by the decomj)osition of tho chloride through tho agency of 
sulphuric acid followed by fusion of tho resulting sulphates with limestone and 
charcoal, in other words a process almost identical with the Lo Blanc method of 
treating soda, (d) From suint or tho wool of sheep impregnated with tho sweat 
that exudes from tho bodies of tho animals, (e) Beet-root vintisso. 

Roxburgh’s statements regarding tho production o*^ pearl-ash are amusing 
and interesting {FI. Ind.^ ii., G‘i). I shall quote his ownworils. “ Our ('vtensive, 
and I may also say impenetrable forests, which cover such largo tracts of tho best 
lands in India might by degrees be cleared and turned into potash, for tl\o same 
roiisons and by tlio same means ” as the saltworts of t he coast might yield barilla. 
“ Certainly, labour is as cheap here as in Russia.” ‘‘ In this hot climate wo have 
many advantages, viz. immense tracts of wood of tho most solid texture which 
require little labour to prepare it for tho fire, on account of tho great drought and 
heat wliich prevail at the season this maiiiifiwduro could bo best carried on. Tho 
same lioat and drought is fully sufiicitait to evaporate the ley witliout tho least 
assistance of fire.” “ Our oxbuisi vo and impcnoti*;i.blo forests ” sounds remarkable 
when it is borne in mind that ono of tho reasons assigned at tho present day for 
the recent expansion (d tho area of carbonate of soda impregnated sterile soils 
is the absence of forest. \\ o know as a matter of trade history that India nev^'r 
a(;tually burned lier forests in the pro<luction of pearl-ash. Moreover, Roxburgli’s 
“impenetrable forests” had very possibly no reference to Northern liulia. 
Still his remarks are significant since ho was one of the best informed and most 
careful observers and at the same time ono of tho most accurate writers who over 
lived in India. His words cannot, therefore, bo placed on ono side as unworthy 
of consideration. They doubtless denote tliat 100 years ago forest wjis very 
much more plentiful than at the present day and was possibly ruthlessly dostroyoil 
to make room for temporary cultivation. 

Of plants it may in general terms bo said that herbaceous annuals contain 
more pearl-ash than woody arborescent plants, but oven of tho same plant the 
succulent young growths are more highly charged than mature tissues. Of different 
species 1,000 parts of pine con^^aiu on an average only 0 45 parts of potash, oaks 
0*75, vine shoots 5 50, ordinary straw 5 8, ferns from 4*25 to 0*20, Indian corn¬ 
stalks 17*5, nettles 25*03, wla^at straws before earing 47*0, wormwood 73*0, and 
beet about the same amomit. These facts naturally suggest the plants best 
suited for the preparation of pearl-ash, and tho immense development within 
recent years of tho beet-sugar industry at once awakened an interest in carbonate 
of potash as a by-product that might supplement the returns of Ixiot cultivation. 
This has been actually turned to account. 

Indian Pearl-ash.- -The following may bo given as the principal plants em¬ 
ployed in India for the preparation of pearl-ash : — 


Achyranthes aspera. 
Adhatoda Vasica. 
Alstonia scholaris. 
Amarantus spinosus. 
Bamboc spp. 

Boraesus flabellifer. 
Butea frondosa. 
Csasalpinia Bonducella. 
Calotropis gdgantea. 
Cassia Fistula. 

Cedrus Deodara. 
Erythrina indica. 
Euphorbia neriifolia. 
Euphorbia Tirucalli. 
Qmelina arborea. 


Holarrhena antidysenterica. 
Hordeum vulgare. 
Indigofera tinctoria. 

Luffa aegyptiaca. 

Musa sapientum. 

Nerium odorum. 

Pennisetum typhoideum. 
Plumbago zeylanlca. 
Pongamia glabra. 

Shorea robusta. 
Stereospermum suaveolens. 
Symplocos racemosa. 
Terminalia belerica. 

Vallaris Heynei. 

Vitex Negundo. 


The crude ashes obtained from the above arul such-like plants are the chief 
sources of the potash salts employed by the people of India in their arts, science 
and medicine. 

Uses .—In Europe carbonate of potash is largely in demand for tho manufacture 
of certain soaps, after having been converted into tho caustic. It is also essential 
in the formation of potash-glass and enters into many tinctorial and textile 
processes, such as the dyeing of Turkey rod and of Arnotto {Mjcu Orellana). 
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ALKALIS 
SODA 

Sodium Carbonate . st 

In Garhwiil hemp-fibre is boiled before being bleached (see €nnnahi» nntiva, 
Fibre, p. 255). In India it would be almost impossible to over-estimate the 
extent to which a crude carbonate of potash is employed. A better selection 
of plants or improvements in the methods pursued for the production of pearl- 
ash are subjects, therefore, of no small importance. It may accordingly bo 
I'crnarked tliat it is surprising that while immense tracts of mountainous land 
are in India injuriously covered with various species of wormwood 
exc(;[jt iis a manure used locally the ashes of those plants are not apparently 
utilised by the people. From the high percentage of carbonate of potash which 
they contain, the preparation of pearl-ash from wormwood might be con¬ 
fidently recommended to the poorer inhabitants of the temperate regions of 
India as a useful now industry. 

In Bombay, especially in the rainy tracts, the system prevails of robing (as 
it is called) the seed-beds. This consists in burying brushwood, boughs of trees, 
cow-dung, etc., under a thin layer of soil, then firing the mass. In this way the 
soil becomes highly charged with wood-ashes, the most important constituent of 
which it^doubtless potash. It is found that the finer qualities of rice can alone 
be grown when the seed has been previously germinated on ra6-beds, and later 
on transplanted to the fields. It would be well, in connection with the subject 
of potash as a manure, for the reader to consult Leather’s admirable papers on 
Indian Manures. [Cf. Agri. Ledg., 1897, No. 8; also Indian Soils, 1898, No. 2; 
Mollison, Textbook Ind. Agri.^ i., 83-5, 119-21.] 


A Tiscful New 
Industry. 


Haling .Soil. 
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3. Potassium nitrate (see Saltpetre, pp. 972-5). 

4. Sodium and its Compounds, Carbonate of Soda; Ball, 
Man. Econ. Geol. Ind., 1881, 492-7 ; Holland, Rec, GeoL Surv. hid., i., 
115. The term soda, strictly speaking, denotes the oxides of the metal, 
but it is also used for the hydroxide and the carbonate. The last 
mentioned is not only the most important commercially, but it is the 
compound from which the majority of the other soda salts are made 
or can be made, and therefore it may be dealt with in greatest detail. 

Carbonate of Soda is a valuable salt; it exists in nature and is, as a rule, the 
most abundant and, from tlie point of view of the agriculturist, the most oh- 
joctionablo ingredient of the soluble sodium salts found in the soil. This subject 
will bo dealt with in a further paragraph under the heading of Eeh deposits (see 
below). It may bo horo observed that from such deposits carbonate of soda can be 
isolated and purified commercially, or a crude mixed salt can be made that might 
l)(^ utilised in the manufacture of special alkalis or in the glass, soap and other 
trades. Sodium carbonate in an even purer state may be obtained from the 
brine of certain lakes, such as the Lonar in Bordr. 

Manufacture from Kelp. —In Europe some few years ago a largo trade used 
to exist in tho separation of sodium carbonate from calcined sea-weeds —Kelp, 
or salt-worts —Barilla. Indeed to tliis day it may be said that Salsola Soda 
is still regularly produced both in France and Spain because of the large amount 
and fine quality of soda obtained from its ashes. And it was the loss of their 
regular supplies of barilla, during the wars with Spain, that compelled the French 
l>iM)plo to sot'k for now sources of tho salt and finally led to Lo Blanc taking out 
a patent in 1792 for tho artificial manufacture of carbonate of soda from common 
salt. Lo Blanc’s discovories practically revolutionised the chemical works and 
industrios of Europe (soo pp. 50-1). Tho calcination of sea-weeds is pursued as 
a rule for tho purpose of obtaining potash rather than soda, and at the present 
day “ ki*lp ” is much more frt*quently spoken of as the source of Iodine than of 
cither of the alkalis named. [For particulars regarding the manufacture from 
Sea Salt the reader might consult Agri. Ledg., 1902, No, 6.] 

One of the greatest economies in the carbonate of soda industry was effected 
by tho rnaiuifacturo of Sulphuric Acid from Pyrites, in place of from the ex¬ 
pensive Sicilian Sui.riiUK. Tho extensive deposits of copper pyrites that exist 
in India, if utilised in the combined production of copper and sulphuric acid, 
should open a highly lucrative field of enterprise. So also tho manufacture of the 
phosphatic deposits of India and adjacent countries into superphosphates should 
not he neglected, though so far as at present known the phosphatic deposits of 
India seem to contain too much iron and alumina to make really good super¬ 
phosphates. As an exemplitication of such results it may bo remarked that the 
]>roduction of sulphuric acid from iron pyrites was in Germany 368,149 tons in 
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1882, and 754,161 tons in 1898, and of that large quantity only 25,000 tons weru 
exported, the balance being used up in tho exceedingly important Gorman 
chemical industries which within the past three-quarters of a century have 
expanded from being nominal to a valuation of £60,000,000. Tho imports of 
sulphuric acid taken by India have averaged from 1902 7 Rs. 6,58,488 in 
value. 

For the finer sorts of glass, and for many other minor pur[)osos, a Rkitnkd 
Carbonatk is required. This is obtained by re-dissolving the ash in hot 
water, settling, boiling down and re-furnacing—the result being a purer 
quality of carbonate. Soda Crystals may be said to no a well-known special 
preparation that contains 10 parts of water in combination vsitli tho carbonate. 
For household purposes of cleaning, bleaching, etc., soda crystals are still sold. 
The other substances obtained from sodium carbonate tliat may be hero men¬ 
tioned are tho bicarbonate of soda and caustic soda. Bcfor»^ proceeding to deal 
with the last mentioned, tho Indian manufacture and sources of supply of car¬ 
bonate of soda may bo dealt with very briefly, 'riicso have already boon in¬ 
cidentally mentioned, namely. Belt and Barilhi^ but to tho former must bo added 
the sources of natural carbonate derived from tho waters of certain lakes, such 
as tho Lonar in Bordr. [(7/. Oldham, Man. Ecori. Heol. Ind.y 19.] 

5. R6h or SaJJi-matti; Ironside, FMl. Trans,, 1774, Ixiv., (ed. xiii.), 
506; Sleeman, Tour through Oudh, 1858; Agri, Ledg., 1893, Nos. 12, 
13; 1896, Nos. 1. 33; 1897, Nos. 5, 7, 13; 1901, Nos. 4, 13; 1902, 
No. 5, 117-24 ; Oldham, Man, Econ. GeoL Ind,, 1893, 447 ; Mollison, 
Textbook hid. Agri,, i., 77-80 ; Wedderburn, Drought-resisting Fodder 
Plants, in Ind. Famine tfnion Leaflet, Dec. 1901, No. 2 ; Jan. 1903, No. 8 ; 
Alkali Land ami its Reclam., in Deft. Land Rec. and Agri. Mad., 1905. 

Tills is an efllores(;ence tliat occurs on the surface of the ground, in most 
provinces of India. It may be said to be a mixture of the following salts :— 
sodium carbonate (sajji), sodium sulphate (Man), and sodium chloride (com¬ 
mon salt or namak). In most localities the carbonate predominates but in 
others the sulphate, and in the latter case it is very often associated with 
potassium nitrate or even with calcium nitrate. Soils badly impregnated 
with soluble alkali salts are variously designated as usar, hhddi, rehdl, 
rehdr, reh, kalar (kalr), etc., though these terms are employed occasionally 
to denote the presence of common salt, just as khdri usually indicates a 
soil containing the sulphate. But it may be here remarked that the earlier 
investigators of usar lands speak of the sulphate as being the most abun¬ 
dant constituent. Hence apparently Yule and Burnell (Ilohson-Jobson, 
Gloss, of Anglo-Ind. Words) defines reh as an efflorescent sulphate of soda 
mixed with chloride and occasionally carbonate. On the other hand, 
Voelcker advanced what is to-day the correct view (Improv. Ind. Agri., 37) 
when he said of reh, “ The salts are principally impure carbonate of soda, 
but sulphate of soda also occurs largely and with them arc found common 
salt and salts of lime and magnesia.” An efflorescence of the nitrates of 
potash or soda would oftener be viewed as of value rather than of danger. 

Reh frequently occurs in such abundance as to give origin to large tracts 
of desert—and constantly increasing tracts—the surface being literaliy 
encrusted with a white, snow-like deposit (hence the name reh or rej 
^ shining)—or the salt may be invisible and only present to an extent 
sufficient to greatly lower fertility, or while still hardly visible, may yet 
render the soil more or less sterile for at least half the year. In passing 
it may be added that fuller’s-earth is a hydrous silicate of alumina, but 
is often called, though incorrectly, sajji-matti: it contains no soda. 

Formation of Usar, —The opinions advanced regarding alkali dopesits vary in 
consequence of what might bo called professional bias. Apparently tho earliest 
mention of such deposits is made by Sleeman. His theory is in essentials not far 
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from being in accordance with modern views. It is certainly strange that Boyle 
{Frod, Res. Ind,, 1840-75) makes no mention of the phenomenon of reh efflor¬ 
escence. Ho remarks that Dr. Helenus Scott had sent from Bombay to England 
a sample of a “mineral alkali” as a substitute for barilla, and so closes his account. 
Ho wiis for some time resident in Saharanpur, and if the usar tnicts existed as they 
do to-day, it is curious that ho should not have mentioned them. In 1804 was 
published {Select. Rcc. (Jov. hid.. No. xlii.) a correspondence which deals with the 
deterioration of village lands lying along the W. Jumna Canal and contends that 
the canal was not responsil>Io for the existence of injurious .salts, but that 
(leftictivo drainage in connection with it had led to the accumulation of salt to 
such an extent as to render cultivation impo.ssible. The inquiry had no practical 
rcisult. In 1870, however, a committee was appointed to investigate the matter 
in consequence (;f a planter’s complaint that his land had been spoilt by the 
mismanagement of (;anal irrigation. This was the Beh (’ommittee of 1877, of 
which Mr. H. B. IMcdlicott was a member. Medlicott (at one time Director 
of the Geological Survey) Ix^gan the study of this subject early in the ’sixties. 
As a member of the committee*, he wrote a masterly report which may bo 
said to eSntain all wo know regarding the formation and movement of the 
s<jluble alkali .salts within tho soil. These, ho tells us, are formed from 
normal soil-materials })y tho disintegration caused tlirough the growth of plants 
and tillage. Die silicates are broken up by the action of heat, air, wati*r 
and carbonic acid, etc., with the manifestation of the various alkalis that are 
fornu'd or refornu'd during tho several changes that ensue. During tho jiro- 
iluction and maintenance of fc‘rtile soils, carbonate of soda, for examjile, is as a 
rule a transitional (Munjiound and is destroyed with tho elaboration of other and 
more essential constitiK'nts, especially in the pre.sonco of lime. In most fertile 
soils tlu* jiercentago ef that carbonate is acirordingly remarkably low. In fact 
the total of soluble soda salts in good soils rarely exceeds OT, of which ordinarily 
ono-balf may be tlio carbonate. Crops, more especially cereals, may however 
bo grown on soils that contain OT per cent, of carbonate of soda, and 0'2 per 
(•(‘lit. is sufticient to cau.se serious injury if it be not found fatal, except perhaps 
to the so-called saltworts or saltbush —plants that are actually found to luxuriate 
on briny soils or littoral swamps. At times, however, as already observed, the 
surface soil may becoiiK' (*n(;ruste(l with soluble .salts, as rniich as 2 to 6 per cent, 
or much more being often present. Normally these soluble alkalis are carried 
by tho rain-water or irrigation to tho sub.soil, and a certain percentage are de¬ 
tained mechanically, the sur[)lus being carried away by the drainage. Where 
subsoil drainage is defeidive, as a purely local and temporary measure surface wash 
may prove bonoficial. For this purpose trenches or pits are dug, and the surface 
water dissolves tho .salts and carries these to tho trenches, thereby leaving the 
higher ground loss charged with alkali. But the evil consequence of even a tem- 
jiorary cessation of soil-permeation may be exaggerated under certain conditions 
such as (1) recurring periods of hot, parching winds ; (2) absence of soil covering 
{l.e. wild la^rbage or crops and trees) ; and (3) defective tillage {i.c. superficial 
jilougliing or puddling during flood). 'J’beso are tlio very conditions that produce 
reh efflorescence, aided by (a) the chemical nature of tho original soil-materials ; 
{h) the physical attributes (or texture, as it has been called) of tho soil {i.e. abun¬ 
dance of clay and tho conditions of tho clay; abundance of sand or of lime, etc.) ; 
and (c)tho accidental or irregular distribution of (a) and (6) brought about through 
countless ages of water action, both during the formation of the alluvial plains and 
subseipiently. For particulars regarding tho association of concretionary lime 
(k(inkar) with reh, tho reader is referred to Lime, p. 711. 

Diffusion and Capillary Action. —Dr. Center (then Chemical Examiner to 
the Panjab Government) wrote in 1880 a most valuable Note on Reh or Alkali 
Soils and Saline Well irah’A'^,in which lie dealt in groat detail with the movement 
of the.so salts within the soil and their temporary accumulation on tho surface. 
'They may be sjioken of as hrst diffused, then carried to tho surface by capillary 
action, llilgard and Loughbridgo, in connection with tho Californian Experi- 
nu'iital Station of Tulare, have carried these investigations to their final issue by 
trai ing, in every detail, tho actufil movementof the salts in sterile soils, before and 
after irrigation, and have exhibited their resvdts graphically, in direct corre- 
.siumdcnco with a nio.st critical analysis of practically every inch of soil to a depth 
of 4 feel. They have also demonstrated beyond dispute that this movement to 
and from tho surface is dircctlya result of irnj)t*rfect (lrainag(s in conjunction with 
severe surface evaporation. 
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Manuring and Tillage. —Dr. Brown (then Clioinioal Exaniinor to the Banjab) 
investigated the use of lime salts as niamircs to be employed in the treatment of 
reh soils, and his views were published by Mr. Baden Powell {Pb. Prod.y 1868, 149) 
as follows:—“ When the deleterious sulphates and carbonates aro mixed with any 
sohible salt of Z^mc, such as the nitrate of lime, decomposition occurs and nitrate of 
soda is formed while carbonate and sulphate of limo aro produced. Carbonate of 
lime is insoluble in pure water and has no power of injuring plants, while nitrate of 
soda and sulphate of lime are beneficial in supplying them >vith nitrogen, tho 
former by direct decomposition of its acid and tho latter by absorbing aimnonia 
from the air. Nitrate of lime is formed whenever organic matter decomposes 
in contact with carbonate of lime.” Some j^'ca^rs later lirown .advocated the 
use of farm-yard manure and green manuring with such plants as 
ffif/nntea on the ground of their supplying the nitrogen wliich, in combination 
witli the lime (naturally present in all kalr soils), would tend to reduce the carbonate 
of soda to a harmless condition. Center wrot,(' a long and highly instructive 
report on the chemistry of the usar soils, and contirmerl in the most striking way 
Brown’s recommendations for lime nitrate. He also gave an account of tho 
operations in tho Utah Basin and other parts of Anumca, where heavy nitrating 
manures were employed as a remedial measure for alkali soils. Later on the 
sulpl)ato of limo (Gypsum, see pp. 716-7) gained a well-deserved reputation as a 
chemical substance that might bo employed with great ativantago in tho neutrali¬ 
sation of the sodium (‘arbonato in iisar s<»ils whenever that salt predominates. 
Whore reh consists chiefly of sulphate of soda, gypsum would very possibly do 
harm rather than good. 

Tho next most important step, therefore, in the study of the chemical treattnent 
of usar soils may bo said to be Leather’s various papers that have appeared in 
The Agricultural Ledger. These give extensive analyses of soils, waters, etc., 
from tho entire alkali are.a of India. They contain the results of practical ex¬ 
periments to test tho arnomit of soluble alkali salts that may exist in soils before 
these become poisonous to vegetation. They indicate the plants that first show 
signs of succumbing to the influence of these salts, and the amount of each salt 
that proves fatal. By special pot cultures of vaiious plants, Leather proved 
that sodium carbonate is (as has always been \iplield) infinitely more injurious 
to plant life than aro any tho other soda salts. But perhaps the most 
instructive part of his researches was tho demonstration of the physical 
property (alluded to by Komanis, Wallace and others) possessed by carbonate 
of soda, wliich greatly augments its injurious chemical influence on plants. While 
filtering soils in order to obtain their solulflo salts. Leather observed that 
cort.ain soils could practically not bo filtered. A little muddy water percolated 
through at first, but very soon the surface of tho filter-cloth became coated with 
a perfectly impenetrable layer, and further filtration was then impossible. Tho 
soils that manifested this peculiarity were those most highly charged with 
carbonate of soda. To remedy this defect ho experimented with gypsum 
and soon ascertained that its wcll-lmown merit as a chemical manure in tho 
reclamation of usar soils rested as much on tho destruction of tho impervious 
deposit as in the reduction of tho “ white ” to the “ black alkali.” It would thus 
appear that should climatic and soil conditions exist sufficient to give origin to a 
reh offiorescence containing carbonate of .soda, there must sooner or later be 
produced (at a certain position or depth) an impenetrable layer through which 
siu’face percolation of water would be impossible. This waterproof layer may 
not be sufficiently developed to bo visible to tho naked eye tis a “ hard pan,” but 
if carried near t(j tho surface it will give origin to a crust of salt. A change in the 
physical condition of the soil is accordingly quite as urgent a necessity as in its 
actual chemical composition. It may thus be inferred that subsoil drainage, 
below an impervious layer, would be next to useless unless tho soil be chemically 
treated with some of the soluble lime salts, or bo penetrated for tree cultivation 
by deep pits filled in with fresh soil. It would indeed seem probable that tho 
surface vegetation that has been reported as accompanying successful tree culti¬ 
vation, may bo due very largely to tho pits dug for trees having acted as openings 
through the impenetrable layer by which tho soluble salts of the surface have been 
washed into the natural drainage. 

By way of concluding these observations regarding gypsum, it may be 
suggested that it is not necessary to assume that the exact amoimt of that salt 
which would be required chemically to neutralise tho ascertained weight of 
carbomMbe present need beigivo» ^is a manure before beneficial results may bo 
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looked for. Gypsum is useless without water and i^ecessary whore the car- 
biuiate is absent. But its action is largely physical in allowing soil percolation. 
Unless, therefore, a free subsoil natural drainage exists it must be provided 
before any heavy expenditure is incurred for gypsum as a manure. At the 
same time land treated with gypsum should be planted with saltworts or other 
plants that have been found hitherto impossible of cultivation. If these can 
now be raised on the soil, it may be inferred that provision has been thereby 
made for the injurious salts being washed out of the soil, and that, too, long before 
it has been necessary to add, from a financial point of view, a prohibitive amount 
of gypsum. 

American Results. —This loads, therefore, very naturally to a brief reference 
to the admirable investigations and practical results that have been attained by 
llilgard and Loughridge in the reclamation of alkali wastes in California {Agri. 
Ledfj.y 1896, No. 1). Those officers performed an extensive series of experiments 
and analyses, with tlie result that they arrived emphatically at the same con¬ 
clusions our Indian exports had done many years previously, namely, re¬ 
garding thV) history of the formation of the alkali salts, their movements in the 
soil, and lastly thoir treatment with drainage, chemical manures, and selected 
or sp(H‘ial crops. The difTerenco between American and Indian experience in 
1 his matter may therefore bo said to bo that in the former country the scientitii^ 
nx()(iifs were at the same time the administrative staff who had to deal with 
the alkali wastes. Thoir observations were not treated as scientific theories, but 
were at once put to practical test, with this result, that alkali wastes are in 
America not only regarded as comparatively easy of reclamation but have 
actually been largely turned into some of the most profitable of lands. 

Helpful Vegetation. —Modlicott urged that to protect the soil from the 
ex(.*e88ive heat of the summer months and consequent injurious capillary efflores- 
c(‘nce, it was moat important to alleviate the serious Indian defect, viz. the 
almost total absonco of arborescent vegetation from the agricultural tracts of the 
country. But there is an aspect of vegetation that seems to have entirely 
escaped Medlicott’s observation, namely, the employment of certain plants 
as direct agents in r('clamation. It is well known that many plants not only 
can survive on soils that contain a proportion of alkali that would be fatal to 
others, but that they actually luxuriate under such soil conditions. Of this 
nature may be mentioned the Saltworts (see under Barilla, pp. 113-4). Long, there¬ 
fore, before reclamation could be carried to the extent of admitting of ordinary 
erof)S or even of arborescent cultivation, the soil might be protected from the 
sun by saltworts, and have at the same time lo.rgo amounts of its poisonous salts 
removed by the temporary cultivation of such plants. 

This subject has not, liowever, been entirely neglected in India. It was 
l)(‘lioved that were alkali lands protected from cattle for a number of years, or 
even annually from the close of the rains through the hot montlis, the plants 
produced during the rains might bo oncouragocl to survive and oven others, 
including trees, gnulually to invade such protected localities, until in a few years’ 
time the growth of a soil garment might ultimately prevent efflorescence. Such 
experiments have actually been conducted, and with considerable success. Tho 
plant found first to inviwle the protected barren lands was the grass known as 
k’hdr iisara (sp»rohoins which from its vernacular name may be 

inferred to bo a salt-loving species. (SporohotuM eorottiantieiia nun {hhur- 
huroi) also springs up readily enough, but only during tho rains. It, however 
afforcis u.seful fodder, although it (loos not protect tlio land from tho summer’s 
heat. After partial reclamation tho ddh (iCrntfrostiH the dub 

(t y notion da vty Ion). tho bat {tHpfnchnefiiscn), the jancwai A nth’opoyon annalatHM) 
and several other species readily appear. Since fodder is of necessity a 
pressing need in all parched lands, it is valuable to know the Indian grasses that 
should bo first resorted to in reclamation operations, but it is unfortunate that tho 
true saltworts have not hitherto been seriously investigated in India since they 
would appear more desirable preparatory plants to any of the grasses named. Wo 
r('ad of a few desultory experiments having been put forth to acclimatise tho 
Australian Saltbush, but it does not seem to have occurred to any of our Indian 
agricultural authorities that this country possesses perhaps a richer and more 
varied assortment of indigenous saltworts than is to bo found in any other. 
In the Panjdb and elsewhere a few of these have been (one might almost say) 
systematically cultivated for the production of barilla, but not one of them, so 
far as I can tljscover, has been seriously investigated as a preparatory crop in 



INDUSTRIAL USKS OF OARBONATK OF SODA 

uaar reclamation. Mollison makes no mention of the Indian saltworts, 
though he refers to the Australian Saltbush. 

There is a wide range between the saltworts that may be grown on soils highly 
imprecated with alkalis and the plants that refuse to grow on soils that contain 
a particle above what might be called normal soil-supply. But partiality or 
impartiality is not governed by botanical considerations, since within one and the 
same natural order of plants both dispositions may be met with. It would tin is 
seem highly necessary that lists of plants should be framed, after searching tf'sts 
have been performed indicative of the selection of saltworts, trees and ust'ful 
crops that might be grown progressively on land imder reclamation. 
fiiutbira, Bitfen froudonn and nnihet yia sisnoa have been Spoken of as useful 
trees, but these belong to the LEOUMiNOSiE, a family which shows a stronger 
aversion to saline salts than almost any other that might be nicntiom^d. They 
may, however, bo good, but are they the best that could be chosen ? If the 
most convenient and serviceable, at wliat stage should the\' bo planted, and with 
what other plants preceded, associated or followed ? These are questions of the 
greatest possible moment to India, but to which at present no satisfactory answer 
can be given. The greatest fault, however, with all Indian endeavours, such as 
they have been, at reclamation and reforestation, has been the impecunious 
craving and short-sighted policy of desiring immediate returns. 

Industrial Uses of 5o<fa.- Incidentally this subject has alretuiy been dealt 
with. Throughout India soda soils are washed and more or less pure 
carbonate obtainerl. At ono time a fairly largo trade was done in this way iji 
South India (Salem, Mysore, etc.) and expectations of a considerable develop¬ 
ment entertained. Licenses w^ero granted in Bihar, the United Provinces and 
elsewhere for the manufacture of saiji and rasi (two qualities of carbonate, of 
soda) from saline earths. The object in licensing the industry is to protect the 
revenue, since from the factories concerned fairly largo quantities of common 
salt are obtained, especially at the factories and refineries for the production of 
saltpetre. (For method of manufacture, see Glauber's Salt, p. 56.) 

Carbonate of soda of a very pure kind is regularly prepared at the I-onar Lake 
at Berdr. Ball says {Man. Econ. Oeol. Ind.., 494). “ Blocks of mixed salts aro 
obtained by divers in certain parts of the lake, but the waters of the lake, on 
evaporation, deposit salts among which the principal is carbonate of soda. . . . 
The local names for these proaucts are daHa^ which consists of a close collection 
of acicular crystals, between two compact surfaces ; kuppal, a thin kind of dalld, 
principally of red colour ; papadi or papri, a white saline froth.” 

Whether obtained from soil efflorescence or from salt lakes by treatment with 
sulphuric acid, the mixed salts (especially where the greater proportion is already 
the sulphate) may be reduced to a salt-cake (similar to that obtained in the first 
stage in the Le Blanc process of manufacture), and by calcining with lime and 
coal that may be converted into soda-ash. At Awah, in the United Provinces, 
an attempt was made, in 1880, to utilise the reh efflorescence in the manufacture 
of gloss and glass-beads. A complete set of tools was imported from Venice, but 
the following, among other conclusions, appear to have been arrived at regarding 
these and all such experiments at utilising the alkali deposits in glass-making : 

(a) The impurity of the alkali prevents the formation of good quality 
of colourless glass. 

{h) It is, therefore, necessary to organise chemical works to produce 
pure alkali. 

(c) Good beads could be made, but doubtfully at a lower price than 
they can be imported. 

{d) Improvement of glass manufacture in India would depend on the 
work being done on a large scale with skilled supervision. 

Wherever soda efflorescence is at all abundant, the Native industry of glass- 
making (such as it is) is more or loss prevalent, especially that of glass bangles. 
But rih and sajji aro put to an infinite variety of other uses by the Natives. They 
are employed for dissolving crude lac and kamela, preparatory to dyeing silk, 
also for extracting the crimson dye from safflower in cotton dyeing. They are 
used for bleaching silk, cotton and wool. Sajji is employed, in FarukhAbdd, in 
making country paper from hemp. Both salts,in conjunction with shell-lime, enter 
into the composition of country soap. White r^h sprinkled into boiling cane-juice 
is employed to neutralise the organic acids in the manufacture of sugar, a process 
very similar to that of the use of lime (p. 712), barium carbonate (p. 57), or strontium 
carbonate (p. ^8) in Jlurope, Ji^h is an adulterant of tobacco, and is added to 
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incroaso the woij; 5 ht. Tn Nativo medicine these salts are suppo.sed to be digestive 
an<l hepatic. 'J’ho effort to utilise in the potter’s art the peculiar clays that are 
in association with carbonate of soda has not as yet received the consideration 
that it deserves, although the ceramic art of India has been the subject of special 
study. As a historic hurt, that has e.scaped the attention of most wTiters on this 
subjei.t, it may bo said that some 00 years ago Sir William O’Shaughnessy sub¬ 
mitted to the Government of India the results of an inquiry which included 
('xtensive trials of Ik^ngal clays, such as Kolgong khari, Saban mitiy Rotas clays, 
Moulrnein clays, Singapore (;iays, etc., as also numerous experiments in glazing 
the pottery turned out. [G/. Beruj. Dispen., ay)p., 700-17.] 

0. Black Salt {kdla-nun, kdla-nimak) is an article of some iinpor- 
tan(‘e in the local markets of India. It is prepared in Upper India, 
childly at Bhiwani in Hissdr. 

(Common salt is laaited with ilie chebulic and emblio myrobalans together 
with sdj}, until a sort of fu.sion takes place. The article so manufactured is used 
as a MKDiVciNK. Hr. Warth favours me with a note on this subject from which 
lie would a[)pear t«) regard sodium sulphate as an indispensable ingredient. He 
WH ites : “ I have pruduced perfect specimens by fusing a mixture of pure common 
salt wutli sodium sulphate, a little sodium carbonate and organic matter repre- 
siHited by sugar. According as the proportion of anhydrous sodium sulphate 
varied from I to .‘1 per cent., a more or loss strongly medicinal salt was produced 
varying from pink to a decidiMl vermilion colour, whilst as much as 15 per cent, 
of tlie sul[)hat(^ yielded a very dark purple-coloured salt. All these had the 
characteristic sulphuretted-hyilrogen smell, and gave the same chemical reactions 
as the Native-made prodiud-. The jungle fruits which they add can have no 
special indiuuice <ui the salt because they are completely carbonised and serve 
oidy as reducing agents for the sulphate to sulphide, the characteristic, material 
of the prepared medicinal (or black) salt.” 

7. Phuli.- “This is believed to be a form of carbonate of soda. 

It is imported into Lch from Changthan, Rupshu and Nubra in Ladakh. It 
is said to be extensiv(>ly used for mixing with tea to bring out its strength. It 
is exported to Ixashrnir and Kullu and into Lower India. The Bhotyas are said 
to use it for wiushing clothes and for dyeing wool. The average imports appear 
to bo from 50 to 120 tons, and the average cost about Rs. 6-4-0 per maund. 

Barilla or SaJJl-khar (see Barilla and The Indian Saltworts, 
p|). 112-4). 

<). Borax or Sodium toi-borate (see Borax, p. 171). 

10. Caustic Soda (= kshard in Sanskrit).—So much space having 
been devoted to carbonate of soda and a further article to sodium bi¬ 
borate, the ])resent salt must be disposed of in the briefest possible 
manner. At the ])resent day it may be said that India’s supply comes 
(Mitirely from foreign (*ountries. One of the Indian paper mills is 
belieV(*d, however, to have attempted the preparation of its own supplies 
from the reh salts found in the neighbourhood, but it is not known whether 
its (*ndeavo\]rs in that direction were successful. 

The gnuitost pos.siblo interest has been aroused in Europe and America 
through the discovery of a method of direct decomposition of common salt into 
caustic, soda and chlorine gas by moans of electricity. With regard to Electro- 
Chemistry the reader miglit consult The Mineral Industry (Now York, 1900 

d’he Indian press have hailed the discovery of the direct decomposition of 
salt as bringing a cheap supply of alkali to the doors of our Indian soap-works, 
papi'r-works, etc., owing to the possession of a limitless supply of sodium chloride. 
'The great recommendation to India of this now method lies in the fact that 
sulphuric acid is not retjuired. Without sulphuric acid Le Blanc’s manufacture 
of soda-iLsli coidd not be brought to bear on our supplies of common salt or of 
rt’h otHoresconco—hence in all probability the backwardness of India in chemical 
enterprise. 

11. Sodium Chloride (see Salt, pp. 963-71). 

12 . Sodium Sulphate, or Glauber’s Salt.— This is generally 
known in India under the name khari or kharinun, and as already ex- 
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plained (p. 51 et seq.) it is met with as one of the efUoreseeiit salts tliat 

constitute reh. It has been shown (j). 50) that the chief use of this salt 

might be regarded as in the preparation of carbonate of soda. Its pro- stage— 

dnotion is at all events the iirst stage in the Lc Blanc process of soda ManufacUiro. 

manufacture, and where met with at all abundantly as a surface 

efflorescence it might be viewed as the first stage ac^cortiplished witliout 

the expense of sulphuric acid having been incurred. 

This salt is in India derived from reh e/Iloroseence. either )>y solar evnooration 
{ahi) or by artifieial heat {jnrin), and by a method very similiir to tliai pursued 
with crude saltpetre, Tlie quality of the oarih collected is of cours(^ different 
in each case, but tlio nature of tlie lilters, boilers jirid pans ('inploy('d is tlio same ; 
and for evaporati(ni and condensation of the brine, boih'rs and ehiinam' pans are 
both used, the fonnor in Ihliiir and the latter in (ho lhu(('d Provinces of Agra 
and Oudh, when^ prolougcMl dry, hot weather in.iy bo fU(>ro eonlidently reckoned 
on than in Bihar. 

Industrial Uses. — Untmi-hhari (as (ho kluiri produced in Bihar is called) is Patna- 
us(hI chiedy for preserving hides, juuI also as a. catharlic for cattle ; it sells khari. 
at from 8 to 12 annas a inauud, and contains very little sodic chloride. Khari Preservativo 
produced up-country, by solar (' vaporation, is also much em])loyod as a cathartic for Uidea. 
for cattle. It contains, lu'^wever. a consi<lorablo percentage of common salt (20 Cattle Mc((ioino 
to ,‘10 and sometime^ even more): it realises from 12 annuls to one riq)oe per maund. 

(llauber’s Salt may hc^ said to be better suited than o»)inmonsalt for the curing 
of hides, owing to the b'lidc'ncv of the latter to absorb water and sofism the 
hides. Th(^ khari (or chamra-kiMri) of Bihai being aus a rule piin'i* than that 
of the United Proviuens, is accordingly in greater demand. Buchanan- 
llamilton in 1800 drew attention to this circumstance by his having pointed out 
that the patna-khari was the best procurable in India. According to Dutt 
{Mat. Med. Hind., 1000, 00) it was known to the recent Sanskrit writers under 
the name of kshdri Idvana, and wjis used medicinally in combination with other 
salino substances. As inanufactunHl in India it is an impure salt. 

ALKALINE EARTHS. Having now discussed the true alkalis Alkaline Earths, 
and their salts with as much detail as the available space will admit, it 
becomes necessary to record tlu^, chief fa(ds known regarding the Alkaline 
Earths and their salts as met with in India. 

13. Barium and Baryta; Ball, Man. Econ, GeoL, Ind., 473-4. Baryta. 

The oxide of this metal (baryta) is an extremely eaustie, poisonous and 
strongly alkaline substanc(i that forms a hydrate with water. 

14. Barium Carbonate. —This is imported into India to n very limited Carbc ' tc. 
extent. It is highly poisonous. In Euro 2 :)o it is employed as an ingredient in usod in Pottery, 
certain forms of jjottory and glassware, and is tho basis of certain delicato 

colours. In Franco it is usod in tho defecation of boot-root sugar in place of 
lime. [Cy. Min. Indust., 1900, .53-4.] 

15. Barium Nitrate. —-This is obtoined by decomposing tho carbonate by Nitrate, 
means of nitric acid. It is the chief salt employed in pyrotechny for tho j^ro- Baryta Green, 
duction of green fires. It is also tho tinctorial principle in Bauyta Gween— a 

pigment of some value. Recently barium nitrate has been substituted for 
saltpetre in the preparation of certain explosives. 

16. Barium Sulphate. —This is the most important of the barium salts Sulphite, 
and is Imown as Bakites (Barytes) or Heavy-Spar. It is found in mineral lodes Barytee. 
and usually constitutes a distinct portion of the gangue there present. In tke 
Karnul District, Madras, it occurs along wdth galena, within the veins of quartz. 

Largo quantities also occur with quartz, forming a network of veins, as for oxamplo 
near Alangayam, Sakun district (Hollaml, Eec. Geol. Surv. Ind., 1897, xxx., pt. iv.> 

If ever worked, largo supplies couUl bo obtained from that locality. So, in tho 

same way, barytes exists in the Central Provinces in association with copper 

such as at Jabbalimr and in the How a State. In Rajputana barytes has been 

reported by Dr. Irvine as occurring at the lead mines of Taragarh in Ajmir. In 

tho Panjab it has also been found in association with galena at Subdthu in tho 

Simla district. While it would thus appear that the Indian sources of this 

alkaline earth have not been worked, barium sulphate is nevertheless available Adulteration 

jn ©very bazar and seems to be very largely sold as “ white lead,” or in adultera- with White Lead. 
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tion with tliat substance. The rorwlor will find an example of the extent to which 
this sulphate is employed in India by consulting the account given of the Afridi 
Wax-cloth industry under Carthntntu* f>.ryuvanih.a (pp. 276,282), Barytes is 
also used by the paper-makers, and to a limited extent as a cheap substitute for 
barium nitrate in certain forms of fireworks. 

17. Calcium and its Salts (see Lime, pp. 709-19). 

18. Strontium and Strontia. —The oxide strontia does not 
exist ill nature, but it may be produced by burning either the carbonate 
or the sulphate. 

Celestite, tho sulphate of strontium, has been reported as met with in two 
lo(!alitio8 in India, viz. in tho Ivirthar limestones of Sind and in tho red clays of 
Surdag in the Salt Range. In the sugar refineries of the Continent of Europe the 
native carbonate (Stronttanitu) wiis formerly used in place of lime {Joiirn. Soc. 
Chem. Indust., Nf)v. 1901, 1092). But the metal is chiefly known in India in 
tlio form of tho imported nitrate which is largely employed in tho preparation of 
rod-coloured flames in fireworks. 

ALKALOIDS (sec Aconitum, Cinchona, Papaver, etc.). 

ALLIUM, />//<//. ; i^7. vi., .337-45 ; Ltliack^:. A gouus of 

bulbous licrbs which embraces aliout 250 species, all indigenous to the 
temperate regions. In addition to the onion and the garlic (which are the 
most important species), the shallot and the leek (.1. asratoinni 
Linn., and A . i inpefoprastfuif Linn.) arc also cultivated in India, 
the latter being the paru of Bengal and the kirdlh or kirds o[ Arabia. 
In Western India, according to AVoodrow, leeks succeed best at altitudes 
of 2,000 feet, 

A. Cepa, Linn. ; Duthic, Field and Garden Crops, iii., 5, pi. Ixv. ; Mollison, 
Textbook Ind. Agri., iii., 211. 

Tho Onion is extensively cultivated in India, chiefly near large towns, and is 
known as piyaz, pdlandu, kanda, vella-vengdyam, millu-gadalu, etc. There are 
Iwo forms, a small silvery and a largo red or yellow. Patna and Bombay (Jan- 
gira) are famous for their onions, and, speaking generally, the onions from tho 
northern provinces are tho largest ancl best. The size and quality would seem 
io bo improved by transplantation, which is also a preventive against disease 
from fungi and insects. Seeds will not keep in India for more than one season, 
lionco selected bulbs are planted for seed purposes at tho beginning of the cold 
.season. After careful preparation the sood-hod should be sown about Sop- 
U'lnher and the seedlings transplanted in November or early in December, 
llio crop may bo lifted from March to May. In two test cases mentioned by 
Mollison tho yield was about 35,000 lb. to the acre. Onions are extensively 
eaten in India by Muhammadans, much less frequently by the Hindus ; tlicy aro 
oeeasionally given to inil(;}i cows and buffaloes. There would appear to bo a 
eonsidorablo export tnule in tho bulbs from Bombay to Zanzibar, Japan, etc. 
[Of. Atn-i-Akbart, 1690, 63; Sen, Rept. Agri. Sfat., Dacca, 1899, 25 38 
app. vi.-xii. ; Imp. Dept. Agri., West Ind., Paraphl. Nos. 16-21.J 

A. sativum, Unn.; Duthio, lx. 34, pi. Ixvi. ; Mollison, lx. 214, The 
(lAKLic, lasan, rasun, hclloU, thum, sir, vallai-pundu, etc., is cultivated throughout 
India, the cloves (or small bulbs) being planted out in October and the crop 
gathered in the beginning of the liot weather. As showing the extent to which 
the seasons of production vary, it is reported of Coimbatore district, South 
Inma, that planting commences inMay-June and harvesting in September, being 
foUowod by a tobacco-crop, or if planted in December and gathered in March, it 
is followed by cholam. According to Mollison, a good crop will yield 8,000 to 10,000 
lb. per acre and bo worth Rs. 250 to the cultivator. Ajb a Food, garlic is alrnost 
T used in curries by the Natives, who also eat the bulbs almost daily. 

In Medicine it is regarded as a stimulant, expectorant, tonic, and employed as 
a remedy in bronchial affections and as an application for deafness. Dymock 
[Pharnmeog. Ind., iii., 489) says that after intense fatigue a clove of garlic slowly 
chewed and swallowed acts as a very pow’erful restorative, The freshly ex¬ 
pressed juice makes an excellent Cement for glass-ware. The imported Muscat- 
gorhe is much used for pickling, [Cf.Taleef Shercef (Playfair, transl.), 1833, U7.J 
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ALOE, Lhni,; FI. Br.lml., vi., 264 ; Plianmcog. iii., 467 -76 ; 
Rept Cent Induj. Drugs Comm., i., 116, 126, 149, 158; HiEMODORACK^E. 
Several species of Aloe and diverse methods of extracting, drying and 
preserving the juice result in the supply of the different known qualities 
of this drug. The following species may be specially ineTitioned as afford¬ 
ing the major portions of the aloes of Indian commerce :— 

A. abyssinica, Lam.; Baker, Journ. Linn. Soc., xviii., 174. Jaferabml 

and possibly also the bulk of tho Moka aloes imporled from the Rod Sea 
coast. This is prepared at the town of Jaferabad in Kafcliiawar by persons 
supposed to be of African descent. It is sold in tho form of flat circular cakes 
almost black in colour, has a glassy fracture and yields a yellowish powder having 
a strong aloetic aroma. This, as also the imported Moka quality, constitutes 
tho aloes most in demand in India. 

A. Perryl, Baher, Bot. Mag., 0590. This is tht» Socotrine Aloes, and 

possibly also tho Zanzibar Aloes of commerce, of wliich a fair amount is 

imported into Bombay, and after Ix'-ing a.ssort<*d is re-exported again to 
Murope. \Gf. Mandolslo, Travels. 1039, L^.] 

A. vera, Linn. ; the Common or Barbados Aloos or Cura<^ao Aloes. 

Hevoral forms of this species have become completely naturalised in India, and 
that too from the hot, dry outer valleys of the N.W. Himalaya throughout 
tho central tableland to Cape Comorin. 

Both the aloe plant and aloe drug have Sanskrit and vernacular names 
attributed to them that would seem fairly ancient. Tho following may be 
specially quoted : For the Plant: — ghi-kunvdr, ghirta-kunvdr, kumdri, kora-kdnda, 
kuvdra, kalabandu, lola-sara, etc. For the Drug: — ilva, eilya, elio, yalva, ino- 
shahhar, musumbra, kalabol, etc., etc. Sir AVilliam Jones calls it taruni, aaha, 
cutndri (As. Res., iv., 272). 

Most scientific writers are agreed that altliough the aloe has been completely 
naturalised in India for a very long time it is not originally a native of tho country. 
Of late, attempts have been made with comparative success to show that some 
at least of the species might provide an efiicient substitute for tho imported 
drug. Indian aloes seem first to have been mentioned by Garcia de Orta (1563, 
Coll., ii.) as prepared particularly in Cambay and Bengal. Ho adds that though 
Pliny and Dioscorides refer to the Indian aloes as the best, they were referring 
unconsciously to the re-export of the Socotrine product. Paulus Mgineta 
(Adams, transl., iii., 34) reviews the information possessed by the early 
Greeks, Romans and Arabians, and might bo consulted. The early Indian travel¬ 
lers such as Linschoten, Tavernier, Hove, etc., afford useful particulars, but 
greater details may bo learned from Ainslio, Roylo, Warring, etc. Rumphius 
(Herb. Amh., 1750, v., 272) mentions the u.se of aloos on tho Coromandel Coast 
in the preparation of cement. [Cf. Acosta, Tract, de las Drogas, 1578, 191-211 ; 
Ligon, Hist. Barbados, 1657, 98 ; Rhoede, Hort. Mai., xi., t. 3 ; Kanny Lall Dey, 
Ir5,ig. Drugs. Ind., 19; Talecf Shereef (Playfair, transl.), 1833, 138; Tschirch, 
Schweiz. Wochenschrift fur Chem. und Pharm., 1902, No. 23 (attributes the aloos 
of the Cape to a. ferojr); Johannes Klavenoss, Studien Natal Uganda-Aloe, 1901 ; 
White and Humphrey, Pharmacop., 1901, 51-2; Ponder and Hooper, Mat. 
Med. ; Bens, Southern Arabia, 1900, 381.] 

The Indian Trade in aloes is not a very large one. The total imports 
come usually to something like 600 cwt. valued at a little under Rs. 20,000 
(501 cwt., valued at Rs. 7,994 in 1906-7), a quotation that would sevem 
to be about one-third less than that of 20 years ago. The total exports 
(including re-exports) would appear to average very nearly the same 
in quantity and value as the imports. The Indian foreign supply, 
drawn mainly from Africa and Arabia, and the exports of Indian-grown 
aloes go mainly from Bombay and Madras. In fact, the most striking 
modern feature seems to be the growth of an export from Madras 
to the Straits Settlements. The re-exports (foreign aloes exported) 
are made almost exclusively from Bombay and go mainly to the 
United Kingdom, the next largest demand being made by the Str?^its 
Settlements, 
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ALSTONIA _ ^ 

scHOLARis THK (fREATKR AND fiKSvSER DALANGALS 

Dita-bark 

D.E.P., ALPINIA, Ijhnu ; FI. Br. Ind., vi., 252 ; vScitamine^. A 

i., 101-7. ^onns that contains some 40 species inhabitin^^ the tropical and sub- 
tropi<^al rej:'ions of Asia, Australia, and the Pacific Islands. 

Qalan^al. Tlio two most important species are A. Uiiianffn, Willd., and -t. 

affivinavuttt, Hance, which are considered separately below. .1. AlUtgita**, 
Roxb.—taro or Utrvko —a native of Bengal, Assam, Burma, Ceylon and the 
Medirino. J\onkan, lots an aromatic rhizome which is used by the natives medicinally. 

Jt lias been recently statc*d that the leaves and stem yield a Fibre which might 
possibly bo useful in paper-making, owing to its exceeding abundance. [C/. 
Hoopf'r, Kept. Labor, [ml. Mu»., 1<.)04~5, 28.] A. khuianjati, a supposed now 
KpiH’ies described by the lat<^ Dr. Moodeen SherifT in 1869 fc/. i., 194], 

is believed to be the same as *. offlvinarnut, but owing to the continued 
uncertainty (he latter specit's I is Ix'en kept separate, -i. Roxb., the 

l.ight (laiangal, is a native ef the Eastern Archipelago, much cultivated 
in Indian ganhais. 'I’he rhizome is used in jdaco of the Greater or Java- 
Galangal, Vind is sometimes mix<'d with it or with ginger. 

A. Galanga, Willd. tiie Great r or Java-Galangal, the barakulinjan, ynothn- 
koUtnjan, 'pvra-rattai, pera-ratta, p(td<ujo)i, etc., is found throughout India frotn 
the foot of th(^ Himalaya to ('eyIon and Burma: distributed to the JNlalay 
Islands and widely cultivated. 

It is naaitioned by Marco Polo (a.d. 1290) as grown in Bengal, and by Var- 
thema (If) 10) as found in ('ambay. Garcia de Orta (156.3) and Linsehoten (15t)8) 
say that there are two sorts, one Chinese calk'd “ Lavandon,” the other .lavan 
and there calkMl “ Laiupnus.” The latter, they say, was sown in Indian gardens. 
'The rhizome of both species a\re mentioned and figured by Clusius {Hist. Exot. 
77., 1605,211). 'The rhizome and the fruit {fJalaitf/al vatulamoBu > are sold in 
the bazars, and the former is said to be used in the United Provinces in calico- 
Mcdirinn. ])rinting. ft seems probable that the Grt'ater Galangal is only used medicinally 

as a substitute for tho Lesser or Chinese Galangal. [Cf. Acosta, Tract, de las 
Drogas, 1578, 58; Kew Bull., 1891-5; 1892, 16-20; 1896,233; Pharmaceut. 
Journ., Jan. 31, 1891.] 

A. ofllcinarum, Hance; the Lesser Galangal, Alpittla ehtueuHtM of chemists, 
is commonly sold in the bazdrs as kiilinjdn or kolijdna. Also called chota-pan~ 
ki-jcir or choti-knlijan, shitta-rattai, khusro-ddrUy etc. 

It is a native of China from whence the rhizome is exported largely to India, 
and somewhat less than in former days to England. The principal (Icmand for 
it is in Russia, though it is still an ingredient in certain old-fashioned English 
Medicines. In India it is considered a nervine tonic and an aphrodisiac. 

'J'rislo, Jt is not possible to distinguish between the Greater and Lesser Galangal in 

tho Indian trade returns, but the collective imports have increased from 2,794 
cwt., valued at Rs. 21,525 in 1899-1900, to 5,202 cwt., valued at Rs. 39,731 in 
1902-3, though they have since declined to 3,918 cwt. in 1906-7, valued at 
Rs. 21,.375. The collective exports also have falkui from 1,327 cwt., valued at 
Rs. 12,255, in 1899-1900 to 393 cwt., at Rs. 3,476, in 1902 -3. Since then, however, 
the exports have shown an increase -viz. to 1,245 cwt., veined at Rs. 12,249 
in 1905-6. In 1906 7, however, (hey fell to ()14 cwd. and Rs, 6,338. By far 
the largest increase is in tlK' trade from C3iina (Hongkong)—viz. from 692 cwt. 
in 1899-1900 to 3,200 cwt. in 1904-5, and 2,104 cwt. in 1906-7. 

ALSTONIA SCHOLARIS, /L Br. ; FI. Br.Ind.,in., 6i2; Gamble, 
iMan. Ind. Timhs., 48.3; Cooke, FL Pres. Bomb., ii., 132; Apocynacej2. 
A tall evergreen tree of the moister regions of India, but nowhere very 
common. It affords the ditxi-hark of commerce, and is known in the 
vernacular as chatwan, chatium, lutionj, satidna, pala, pala-garnda, nihat- 
tana, et<L 

'Pho hark is used in Medicine iis an astringent tonic, anthelmintic, alterative 
and antiporiodic. It is a remedy in cases of chronic diarrlaea and advanced 
dysentery, as also of catarrhal fever and stomachic debility. Externally tho 
milky juice is applied to foul ulcers and is also used with oil in earache. Ditain, 
an uncrystallisablo s\ibstance obtaintnl from the bark, and also a tincture of 
Aifttouta. appear to be useful in cases whore quinine produces distressing 
secondary symptoms. The Report of the Indian Indigenous Drugs Committee (i., 
419-38) seems to show that the drug is useful in diarrhoea and dysentery, but 
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that its effect as a febrifuge is not lasting {Phannacog. Ind.^ ii., 386). The 
Timber, which is not durable but easily worked, is used for boxes, furniture, 
scabbards, coffins, etc., for blackboards (dusted with sand) in Burma, whence Thnber. 
the name NvhoUirts^ and, according to a correspondent of Tha Agricultural Bulletin 
of the Straits ayid Federated Malay States (1903, ii., 114), the young wood is 
employed in Borneo as a substitute for cork in bt>ttle-stuppor3 (see Gutta¬ 
percha, p. 627). 

ALTINGIA EXCELSA, Norouha ; FI Br. IruJ., ii., 429; (biinble, D.E.P., 
Man. Ind. Timhs., 332; Brandis, Lnd. Trees, 302; ITamamklidace^. i., 200 1 ; 
Burmese storax, rasamala, sildras, jutili, natilayok, etc. A lofty deciduous v., 78-80. 
aromatic tree of Assam and Burma, Yunnan, Java, etc. Storax. 

This, like the closely allied Mill., of Asia Minor Resin. 

(the Liquid ^.V^oma;), yields a fragrant balsam, known as nan-ta-yok in’’Burma, 
which is used in that country as a perfume, incense and medicine. The true Terfume. 
SrojfAx {sttfra-r ttemotii) is imported into Boml)ay, and is used all over 
India as a Medicine both by the Muhamma<lans and Hindus. The Burmest^ MeJk'ine. 
article to all intents and purposes is identical witli the rasamala of Java, and is 
little if at all inferior to the rosin of Asia Minor. Hooper [Agri. Ledg., 1904, 

No. 9) reviews all available information on this subject, and concludes by say¬ 
ing that liis clieinical invv .Ttigations conhrm those of i’rof. A. Tschirch and 
Dr. L. van Xtallio —viz. that while the Burmese storax (like tlio rasamala) differs 
in some respects from the true article, it might bo pushed in trade as a good sub¬ 
stitute. [Cy. Pharnuicog. Ind., i., 593-8 ; Archiv. der Pharm., Sept. 1901, 239, 

541-7 ; Journ. Chem. Soc. Indust., xx., 1122 ; Hooper, Uept. Labor, Ind. Mus., 

1900-1, 18; 1904-5, 24-5.J 

ALUM and ALUMINIUM-ORE; lianjife, Laferife, etc.; D.E.P., 
Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 1905, xxxii., i., 201-4. 
94 ; Dklham, Man. Econ. Geol. Ind., 303, 352 ; Ball, Man. Econ. Geol. Alum. 
Ind., 431-5; Journ. Soc. Arts, 1903-4, Hi., 145; Brough, Cantor Lect. 

Alum, fhitlcari, phatldri, sflatikari, shib, zdk, fiatakri, kyankchin, etc., is 
prepared from alum-shale in several localities of Bihar, Kach and the 
Panjdb. It is also found, but not worked, in Upper Burma. 

Alum appears at one time to have been very extensively imported into imports. 
India from China, and the price on the Calcutta market in 1809-11 is quoted 
as 3J-6 sicca rupees per maund (Milbiirn, Or. Comm., 1813, ii., 498), 
but it is curious that there is no hint of any such trade in the E. India 
Co.’s records, at the beginning of the I7th century, although we learn that 
it was then an article of extensive trade with Japan, for they cannot 
dye with sapanwood without it” (Foster, E.I.C. Letters, v., 7). The 
Indian production is very uncertain, probably not amounting in all to more 
than 1,000 tons yearly. Kalabagh on the banks of the Indus and Kotkil 
at the mouth of the Chichali pass, produce about 4(X) tons annually between 
them {Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in 
1898 was 750 tons, valued at £3,150, but in 1901 it fell to 98 and in 1902 
was 112J tons. No returns for 1903 were available. But the Indian 
alum is not so white as the imported mineral, being discoloured by impuri¬ 
ties. The alum imported into India during the six years 1898-1903 averaged 
09,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7 
were 72,344 cwt., Rs. 3,19,407. The principal use is as a mordant in byeing. 
Dyeing, but it is also employed in Medkune, photography, etc., and in Medicine, 
the purification of vinegar (see p. 1110). 

Recently it has boon discovered that many of the rusty-coloured laterito Aluminiam. 
deposits which cover large areas in the Peninsula and Burma are identical 
with the substance known as bauxite, now the chief source of Alumin£UM. Like 
the original bauxite of Les Baux, these deposits were originally worked without 
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Buccefis as a 8f)urco of iron. “It is difficult at present to fully estimate the 
value of this discovery, as a deposit of laterite, which ordinarily would be re¬ 
garded as small and of little consequence, contains enough alumina in some of 
tlie instances examined to completely swamp the market of bauxite, of which 
tlie world’s total production is at present little more than 110,000 tons a year. 
Without any disturbance of present prices, the aluminous laterites would hardly 
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to 
mine for export to Europe and America, and they must consequently bo utilised 
for the extraction of alumina on the spot, either for export as such, or for the 
manufacture of aluminium in the country. To prepare the alumina from the 
bauxite (or laterite) would, according to the most recent processes, require the 
use of caustic soda, which is not at present made in the country. But one of 
the latest successful processes for the manufacture of caustic soda involves 
the separation of chlorine (from wliich bleaching powder is prepared) by the 
electrolytic decomposition of dilute brine, and as both caustic soda and bleaching 
powder ^re now largely imported for use in paper-making, there would be a 
market for both, apart from the requirements of alumina manufacture.’’ 

Aluminium Manufactures, It is impossible to furnish actual statistical 
returns of the extent to which this metal has been introduced as an Indian in¬ 
dustrial material. Mr. Chatterton, Principal of the Madras School of Arts, 
j)iorieorod the now industry so very successfully that others were induced to 
engage in tlie trade and finally the school withdrew in favour of private enter¬ 
prise, \iz. Tlie Indian Aluminium Co. at Madras, which purchased the Govt. 
Aluminium Dept, in the school. The Company employed 150 persons in 1901 
and 366 in 1904. There are three other factories at Madras, but apparently of small 
importance. The impetus duo to Chatterton’s success would seem, however, 
to have given South India a hold on the aluminium trade that she is not likely 
to forgo. The imports of alumini»im-ware must also be very considerable 
judging from the extent aluminium cooking-pots, water-bottles and other articles 
of that nature are now met with throughout India. (See Corundum, p. 428.) 

D.E.P., AMARANTUS, iJiui.: FI. Br, Ind, iv., 718-22; De Candolle, Orvj. 

i., 208 16. Cult. Plants, 1(X) -1; Bretsclmeider, Hist. Europ. Bot. Disc, in China, 
Amaranth. 179 ; AmauantacEyE. 

There may be said to be two or perhaps three distinct groupsof amaranths 
tliat are of economic value to the people of India. These are the species 
cultivated in gardens and mq,inly if not exclusively as Pot-herbs : second 
the wild species that arc eaten as pot-herbs or Medicines : and third the 
forms cultivated in fields and exclusively so as edible Grains. The last 
mentioned are by far the most valuable and hence may be taken up in 
greater detail than the others. But in passing it may be observed that the 
Indian species of this genus seem to be sadly wanting careful study and 
revision. The limitations of scientific and vernacular names here adopted 
are given tentatively. Of the garden pot-herbs there are many varieties 
or recognisable races under each botanical species. These may be indi¬ 
cated as follows ;— 

Section A. Pot-herbs. 

Pot-herbs. 1* Itittntn, Unn., car. ulei'neeuM (sp Linn.), plant with small obtuse 

heaves cultivated mainly in sub-montano tracts. The leaves servo as a pot-herb 
and the seed as a grain {Rcc. Bot. Surv. Ind., i., 169). This may bo only a 
form of the following:— 

2. A. yaHyeticuN, Linn. ; Agri. Lcdg., 1904, No. 6, 63; Duthie and Fuller, 
Field a'iid Garden Crops, iii., 17 8, pi. Ixvii. ; lalsag, chaulaisdg, etc. The ver¬ 
nacular names apply equally to the foregoing species. Roxburgh differentiated 
-I. (;«rItIfM proper from ttfvt'avruM. pftiyyatttuH and other forms mentioned 
below as varieties, by the fact that it gave only one crop and was pulled and 
sent to market with the roots. Some forms, such as .1. bieotor are grown as 
oruarnontal plants. Of the many varieties in»»rent a tun is used in curries, 
as a pot-herb, and oieraveitH (sp. Roxb ) as a substitute for asparagus. Then 
there may bo mentioned 3 »otygntnnn (sp. Roxb, non Linn.) [c/. Long in Joum, 
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Agri.-Hort. Soc. Ind., 1869, x., 30] and trintis (airru kirai) a vigorous plant 
much esteemed by the Natives. 

3. .1. poiyganntH, Linn. ; chelu natia^ etc., the smallest Indian species and 
a weed of gardens throughout India. It is regarded as a very wholesome pot¬ 
herb specially suited for convalescents {Rec. Bot. Surv. Ind., ii., 187 ; Agri. 
Ledg., l.c. 04). 

4. .4. sptnofuts, Linn. ; Pharmacog. Ind., hi., 138. The prickly amaranth, 
taduliya, kante-math, etc., a weed of cultivation throughout India. Is used by 
the poor as a pot-herb, and in medicine is valued for its mucilaginous properties. 
{Rec. Bot. Surv. Ind., i., 207 ; Agri. Ledg., l.c. 64, 72.) 

6. A. viridifi, Linn.; choulaie, chaulai, etc., a weed of cotton soils, but 
apparently nowhere cultivated. The tender tops are oaten {Rec. Bot. Surv. Ind., 
i., 364; Agri. Ledg., l.c. 66.) 


Section B. Grains. 


A. caudatus, Linn.; FI. Br. hul., iv., 719; Dutliie, Field and Love-lies- 
Garden Crops, iii., 24, pi. IxviiiA. ; A. cruentus, \yilld., iu Roxb., FI. Ind., bleeding, 
iii., 610. Love-lies-bleeding; the kedari chua, ramdana, etc. 

This is fairly plentifully cultivated throughout the plains of India as a 
garden ornamental plant (and to some extent as a pot-herb also) much after 
the same fashion as its near allies, the Prince’s Feather (A, ht/pochon- 
ffri(irtfs): the Weeping-willow-leaved Amaranth (A, .safirifo/itf.s): 
and the Cockscomb (Cefosia crisfafet )—all great favourites with the 
Native gardeners. But A. eau(htfu.s in India takes a further and more 
directly economic position since it is cultivated by the hill tribes as a 
regular field crop, on account of its Grain, the ramdana. The seed is Food-grain: 
sown in May and June and the grain is harvested in October. In the 
plains of Northern, Western and Central India it is also occasionally seen 
as a cold-season crop being grown on the borders of fields. It is chiefly 
distinguished from the next species by the obtuse tips of the leaves and 
the long pendulous tails spikes of the inflorescence. 


A. paniculatus, TAnn. ; FI. Br. Ind., iv., 718 ; Duthie, Field Anardana. 
a7id Garden Crops, iii., 23, pi. Ixviii. ; A. jrumentaceus. Ham., in Roxb., 

FI. Ind., hi., 609; A. Anardana, Ham., in Wall., Cat. ; and A. jarinaceus, 

Roxb., Herb. This appears to be the anardana of the early writers but is 
best known as chua, chuko, ganhar, mdrsa, bdthu, etc. 

Cultivated on the Himalaya from Kashmir to Sikkim between the 
altitudes of 3,000 and 10,000 feet; also on the hills of Central and South 
India and Burma, and on the plains of Northern, Western and Central 
India, as a cold-season crop. It is one of the most important sources of important 
Food with the hill tribes of India, and there are both golden-yellow and 
bright purple conditions. The former is more frequent and seems there¬ 
fore to be preferred ; most fields, however, contain a few red plants among 
the yellow. It is an exceedingly ornamental crop ; the hillsides, on account 
of the fields of this plant, become in autumn literally golden-yellow and 
purple. It is sown in May and June and reaped in October-November, Seasons of 
but in the plains it is not ripe until February to March. (Madden, Edinb. 

Bot. Soc. Trans., 1858, v., 118.) 

It is not possible to furnish information as to the total production of 
this grain. It is grown as a rule for local consumption and is hardly 
if ever exported. The grain has been analysed by Church {Food- Value. 
Grains of Ind., 107-9) and the average of three samples gave the nutrient 
ratio at 1: 5*3 and the nutrient value 90. It has been estimated that one 
plant will produce 100,000 grains. Speaking of another sample, which 
Church attributed to A, nanijetivus^ but which may possibly have 
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been one of the many forms of the preseiit species, he remarks : “ Tne 
analysis shows that we have in these seeds a food in which the propor¬ 
tions, not merely of albuminoids to total starch plus the starch-equivalent 
of the oil, but also of the oil itself, arc very nearly those of an ideal or 
standard ratio.” Visitors to the hills of India are inclined to smile at 
])eople who live very largely upon these minute grains, but they might 
with advantage to themselves use this extremely wholesome article of diet. 


AMBER; Mason, Burma and Its People, 57G ; also ed. Theobald, 
i., 15 ; Ball, Man. Kcon. deol. Ind., 1881, 57 ; Holland, Rev. Min. Prod. 
Ind., 1898-1005, 95-7. A Fossil Resin ; JcaJiruh, amberig, payeyi, etc. 

'riiis suLstaiice to a small extent is still procured from the ancient mines of 
Tipper JTiirma (in the Kukong Valley), but a fair amount of Baltic amber is regu¬ 
larly imp(<rt(i(l into India and Burma. It is iLsed in Native Medicine, being often 
cordused with Minbergris, the word amber having boon derived therefrom. In 
J'hirop(i it is boiled in oil (rap(^ or linseed) until it becomes transparent and ductile, 
when it is moulded into beads, broaches, mouthpieces for pipes, etc. Certain 
qualities are extensively made up as varnishes. In Upper Burma Dr. Anderson 
tells us {Mandalay to Mornirn, 1<S7(>, ‘202) that there were then only a few workers, 
and that the amber most jirized is perfectly clear and of the colour of dark 
sherry. Amber is much in demand in Burma by the wealthier ladies, who wear 
cigar ear-holders of this material. Accurate returns for the production in Upper 
Burma are not available, but an estimate made by the Deputy Commissioner of 
Myitkyina givi^s the average annual output at about 51 cwt., valued at about 
Us. 5,000. The Burmese material differs (Oiemically and physically from the 
Prussian amber, the chief difference being the absence of succinic acid ; it is dis¬ 
tinguished by the special name “ Burmito.” It is liarder and tougher tlian many 
other amb(^r-liko rosins, and therefore more fit for carving and turning. [Cf. 
Barbosa, Coasts K. Africa and Malahar (<'d. Hakl. So(;.), 105 ; Paulua /Eymeki 
(Adams, trnnsl.), iii., 120 ; Marco Polo {(‘d. ^hlle), ii., 341 ; Milburn, Or. Comm., 
i., 01 ; Crawford, Journ. to Ava, 1834, ii., 200, etc.] 

AMBERGRIS; a coiicretioii fornuHl in tlio intestine of the Sperm- 
whale (P/tf/sefer inaeroeeph<ilas). It is a substance often found 
floating in tlu'sea on the e-oasts of India, Afri(‘a and Brazil, and the whales 
are also hunted and killed to proc-ure it. Is met with in the Indian bazars 
in the form of special preparations known as abr-i-amber, anber, or araba. 

It is a very light substance, highly inflammable, has a peculiar aromatic 
odour aiul almost comphitely volatilised by heat. It is used as a Medicine, 
tlm supply coming mainly from the Nicobar and other islands in the Indian 
Ocean, 'riiough not of great value in modern commerce this substance at 
ono time attracted much attention. It was unknown to the Creeks and 
Romans, but according to Paulua yhJgineta (Adams, Comment., iii., 425-6) 
was made known to pharmacy by the Arabs. Marco Polo {Travela (ed. 
Yule), ii., 341-2) and Clusius on Garcia de Orta (in Iliat. Exot. PL, 1605, 
147-0), also Ball on Garcia {ColL, iii., in Proc. Roy. Ir. Acad., i. (3rd ser.), 
300), Barbosa, etc., all allude to this substance, so that it has been 
associated with India for several centuri(*s. Francis Pyrard {Voy. E. Ind., etc., 
1601 (ed. Hakl. 8oc.), i., ‘2‘29) .state's that in the Maldives the ambergris (called 
(jomen, and when prepared incuuare) thrown up on tlio coast formed part of the 
King’s revenue. Jahangir {Memoir.a (Price, transl.), 2-3) describes the way in 
which it was employed to j^erfuine the throne. In Europe some time ago it was 
used as a fla\'ouring material with food. By Milton it is alluded to as griaamber 
{Ear. Reg., ii., 337). [Cf. Blanford, Fa. Br. Ind. (Mammalia), 571 ; Ainslie, 
Mat. Ind., i., 15-7; Trans. Med. and Phys. Soc. Bomb.,n.^., i., 140; xii., 172; 
Madriis, Man. Admin., i., :10 ; Baden Powell, Ph. Prod., i., 190 ; Plimter, l 7 np. Qaz. 
Nicobar, x., 207 ; Birdwood and Foster, E.I.C. First Letter Book, 58, 81, 
110, 128, 245-6, 258, 200; Foster, English Factories, 1618-21 (ed. 1006), 58; 
Burma and its People (ed. 'Theobald), 188‘2, i., 445 ; Journ. Chem. Induat., 1890, 
ix., 420 ; etc., etc.] 
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AMOMUM SUBULiATUM,Kojch.; FI Br. Madden, 

Edinb. Bot. Soc. Trans,, 1858, v., 120; King, Journ. Linn. Soc., 1880, 
xvii., 3; Duthie and Fuller, Field and Garden Crops, iii., 35 ; Pharmncoy. 
Ind., iii., 436; Scitamine^e. The Bengal or Nepal or winged Cardamom, 
sometimes also called Greater Cardamom, hari-ilachi, elcho, mote-veld ode, 
kdttu-yelahkdy, etc. Is most readily obtained in Calcutta but may be 
had at Bombay, and perhaps iii the bazars of most largo towns. A 
herbaceous plant, native of Nepal. 

The seeds yield a Medicine in tlie shape of an agreeable stimulating oil with 
an aromatic camphoraceous taste. It is considered carminative and stomachic, 
but this so-called Greater Cardamom is medicinally onh' ti cheap substitute for 
the common or Malabar Cardamom {Ktvttaria f'at'ftaiitftmum, of which there 
is both a large and a small kind, see pp. 511-2). The st-eds are also much used 
in the preparation of Svvef:tmeats o\ving to their cheapness (Ks. 12 per maimd 
of 37J lb., Phannacog. Ind., l.c.). The present Cardamom is also used in 
the preparation of bhang-massdki (see Cannabis sativa, p. 258, and Ind. Hemp 
Drugs Kept, 1894, iv., 50, 152, etc.). The seeds of .4. .canthioitieM, Wall, 

(ildyechi-done), are imported from Siam and Singapore and sold in the Indian 
bazars. The smell and taste are said to be stronger than those of MUet- 
fat'iu 4'at'tiatnoui itut but not so pleasant. \Cf. Sonnerat, Voy. aux Ind. Or. 
Planrh., pi. 137 For itvoutaUvutn, Roxb., cf. Kew Kept., 1877, 27.J 
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AMOR#*HOPHALLUS CAMPANULATUS, Bltnue; FI. Br. 

Ind., vi., 513 ; Pharmacog. Ind., iii., 546 ; Mollisoii, Textbook hid. Agri., 
iii., 189-91 ; AnoiDEiE. Elephant’s Foot, zamin-kand, ol, siirana, jangli- 
suran, karunai-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb 
found on the plains of India from the Banjab to Bengal, the Deccan and 
Ceylon, cultivated in rich moist soils. 

synantiierian nyivativa , Schott., an allied plant met with in the Deccan, 
is regarded by the Hindus a kind of wild surana, and Saurotnatutu yntio- 
Schott., a species of the plains of Upper India and the KonkAl, ascending 
the Himalaya to 5,000 feet in altitude, has similiar medicinal characteristics, 
l)ut these are too unimportant to justify independent positions in this work. 
In Medicine the conns and also the seeds of Amoryhopintiiuf* are used as 
external irritants to relievo rheumatic swellings. Confections of the tubers 
(conns) with treacle, aromatics and Plumbago-root are given in cases of piles 
and dyspepsia. One of the Sanskrit names of the plant is arsogna —destroyer 
of piles.” The wild tubers peeled, cut into segments and dried by being strung, 
constitute the madan-mast of the shops. The cultivated conns are cooked and 
form a common article of Food with the poor. They are boiled like potatoes, 
cooked in curries and pickled or preserved. 

Mollison says the crop is important chiefly in the Gujarat and Baroda territory. 
He gives the accumulated cost of cultivation in the fourth year (Surat district) as 
Rs. 484 per acre and observes that the cultivation can accordingly be undertaken 
only by well-to-do persons. In Bengal the average crop under favourable cir¬ 
cumstances is about 200-400 maunds per acre and the price about Rs. 2^ per maund, 
and Duthie and Fuller {Field and Garden Crops, iii., 0, pi. 69) say the bazAr price 
at Saharanpur is 2 annas per seer (Rs. 5 per maund). The tubers are usually 
planted out in May to Juno, and in 12 months they are fit to be dug up. If 
properly cultivated each tuber will weigh from 2 to 10 lb., or as much as 40 lb. 
[C/. Ann. Rept. Govt. Exper. Farm, Poona, Bomb., 1896, 15.] 
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ANACARDIUM OCCIDENTALE, Linn. ; FI Br. Ind., ii., 20 ; 
Gamble, Man. Ind. Timbs., 214 ; Pharmacog. Ind., i,, 385 and 548 ; Cooke, 
FI. Pres. Bomb., i., 274 ; Agri. Ledg., 1899, No. 12, 146 ; Anacardia- 
CE^. The Cashew-nut, kdtu, hijli, bddam, mundiri, kottai, jidi-mdmidi 
vittu, jidi vdte, etc. A tree originally introduced from South America, 
but now established in the coast forests of India, especially in sandy places, 
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where it is often gregarious. In South India it is important in coast-dune 
reclamation. 

Thfi l 3 ark yields h Gum which is obnoxious to insects. The juice which issues 
from incisions in tlie bark is used us an indelible rnarking-ink. The bark and 
the jiericarp yield an Oil (called dik), which is occasionally employed to tan 
fi.s}iing'nets. Two Oils are obtainable from this plant: (1) a light-yellow from 
the pressed kernels, of which the finest quality is eipial to almond oil ; and (2) 
“ Cardole,” obtained from the shell of the nut—an acrid and powerful fluid 
eilicacious for preser\ing carved wood, books, etc., against white ants. It is 
used as a rubfd’acient and vesicant Medicine. The spirit distilled from the 
juice of the fruit and sold when redistilled at about Rs. IJ per gallon, is a useful 
stimulant and the fruit itself has antiscorbutic properties. The seeds, known 
as CasheAv-nuts, are usually eaten roasted and are made into confectionery with 
sugar. 'J’ho fruit-pedicels are also eaten. The Timber (weight 30 to 38 11). 
p(‘r cubic foot) is used for packing-cases and for boat-building and charcoal. 
Ca.show-nuts are imported into I^ombay from Goa in very considerable quantities. 
The kern.^ls are valued Jit about Rs. 18 per cwt. [Cf. Garcia de Orta, 1563, ColL, 
V. ; .Acosta, Tract, de las Drorjas, 1.578, 232; Linschoten, Voij.E. Iml. (ed. Hakl. 
iSoc.), 15i)8, ii., 127; Acosta, 1508, in Clusius, Exot. PL, 1605, 272; Garcia do Orta 
in Clusius, Exot. PL, 1605, lOS ; Boyrn, FL iSin., 1656, C. ; Milburn, Or. 
Comm., 1813, i., 273; etc., etc.] 
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ANANAS SATIVA, Svhnlf, ; Bromeliace^e. 

Shortly after the discovery of America the Pine-apple appears to ha\'e 
been dispersed rapidly over the world and acclimatised in most tropical 
countries. The Spaniards called it Pinas because of its reseinblance to 
the pine-cone, but the Portuguese adapted to their own tongue its Brazilian 
name Nanas and called it Ananas^ a word which in some form or other has 
accompanied the plant throughout the world. In most of the languages 
of India it bears names clearly derived from the Brazilian, such as ananas, 
andnash, andras, andshappazham, na-ndt, andsa, etc. Or it is called 
Foreign Screwpine, European Jack Fruit, etc.—all modern names. There 
are no names for it in any of the classic languages of Europe, xisia, Arabia 
or Egypt. 

History. Oviedo {Hist, de las Jnd., 1548 (od. 1853), iii., 280-4) described 

phuit as grown in the West Inches and on the American mainland, and 
Clu'istophor Acosta (in Clusius, Hist. Exot. PL, 1605, 284) speaks of it as plentiful 
in India, lie mentions a wild form in the Deccan called queura, which suggests 
a confusion witli i*omia itttf* otioratiNHi tti hn. and it is curious tliat Aljui Fazl 
{Ain-i-Akbari (Blocimiann, transl.), 83) should contrast tlie leaves of the kewrah 
(i*anaannN) with the maize—a plant tlien only recently introduced into India. 
JMaregraf (in Biso, Ind. Ctrl re Nat. et Med., 1658) mentions tho pine-ap[)lo 
in Jlrazil, and Hernandez (1651) in Haiti and Mexico. It is figured and described 
by most botanists of tho 16th to 18tli centuries, e.g. J. Bauhin (1651), Boym 
{FL ^iH., 1656), Ligon {Hist. Barbados, 1657), Bontius (in Piso, Le. 1658), 
Rheede {Hort. MaL, 1692, xi. tt. 1-2), Morian {Insect. Surimim, 1705, tt. 1-2), 
Kumpliius {Herb. Amb., 1750. v., 228), etc., etc. Boym speaks of it as brought 
from Iiuha to China. Rheede (conhrining Acosta) declares it to have beenintrt)- 
tiuced by the lAirtugiiese, but less than a century later it had become so common 
as to l)e considered indigenous by Rumphius. Marco Polo naturally says nothing 
of it, and the reference usually given to Garcia de Orta is ^jroperly a note by 
Clusius eoiitrasting Garcia’s de.scription of tho Mango with Oviedo’s descriptiuii 
of the pine-apple. It is mentioned prominently by Linschoten, Pyrard, Bernier, 
Herbert and other travellers, and Jahangir {Memoirs (Price, transl.), 13-4) alludes 
to its introduction, l)iit the Emperor Baber (1519) does not include it in his list 
of the fruits of Hindustan. Finally in 1800, Buchanan-Harnilton wrote that it was 
regarde<l as tho fourth most important fruit in Dinajpiir. {Cf. Herbert, Travels, 
1677. 334; Turner, Acc. Emb. Tibet, 1800, 13-5; Taleef Shereef (Playfair, transl.), 
1833, 17 ; Journ., 1819, vii., 264; Watson, Journ. As. Boc., Beng., 1834, iii.,' 
27 ; Bennett, Watiderings N.~S. Wales, 1834, ii., 208-9; Logan, Pina Cloth, Journ. 
Iml.Archi., 1848, 528 ; Do Candolle, Orig. Cult. Plants, 1884,311-2; Blechynden, 
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Journ. Agri.-Hort. Soc. Ind., 1880, viii., n.s., pt. iii., 351-08: Barker, Notes on 
Antigiui Pine, 180‘2-3 ; Nicholls, Textbook Trap. Agri^ 1802, 174-7 ; U.S. Dept. 
Agri. Fibre Invest. Kept,, 1803, No. 5 ; Pine-apple Gj'owiwj, Farmer's Ball., 1901, 
No. 140: Produce World (ser. of art.), 1890-7; Agri. Ledg., 1808, No. 11; 
Settl. Kept., Bassein (Burma), 1800, 10-20: Kew Bull. (add. ser. ii.), 1808, 100: 
Watts, Pine-apple Cult, in Antigua, West Ind. Bull., ii., 113-21 : N. G. Mukerji, 
Handbook Ind. Agri., 330-2 ; Pine-apple Cult., in Agri. Bull. Straits and Malay 
States, iii.. Nos. 1, 2.] 

Cultivation for Fruit .— The English hot-house pine-apples ar< often 
spoken of as much superior in flav’our to those grown in tropical countries. 
The fruit appears to have been first cultivated in Europe at Leyden in 
1650, and the first pine-apple grown in England was raised in the 
Duchess of Cleveland’s hot-house at Downev (Vnirt and presented by her 
gardener (Mr. John Rose) to King Charles the Second some time before 
1672—the date at which Rose became the Royal gardener. [Cf. Murray, 
Hist. Ro 7J. Hort. Soc., 1862, 4 and pi. 1 With the modern facilities of rapid 
transport to Europe and America, large supplies of the fruit have 
recently reached these continents from the West Indies, from Madeira 
and from the Cannry Isl iiids. This has led to a decline in hot-house 
cultivation, to an immensely increased supply and consequent great 
reduction in price, and has given birth to a highly lucrative new 
planting industry in all tropical countries situate within practical access 
of the European and American markets. 

Much attention has recently been given to the study of the varieties 
and races of pine-apple, as also to the methods of cultivation and markets 
of supply and demand. In India, while the plant is extremely abundant 
as a fruit grown in gardens and in some localities has even become com¬ 
pletely acclimatised, little or no effort has been put forth either to improve 
the quality or to develop, c.. a commercial basis, the industry of pine- 
apple growing, which it would appear might be originated with advantage 
to India and profit to those concerned. 

Climates and Localities — The piiie-apple was first introduced on the West 
coast of India, but rapidly crossed the country and attained its greatest 
perfection in the Eastern Peninsula. From Calcutta through Eastern and 
Northern Bengal to Assam and Burma may be said to be its best Indian 
habitat, though it also occurs here and there throughout India, and is very 
abundant on the Western Ghats, especially on their southern extremity. 
Speaking of Bengal, Thevenot {Travels, Levant, Indostan, etc., 1687, pt. 
iii., 68) mentions the pine-apple growing as large as a melon. In Assam 
(more particularly the Khasia hills) it might also be said to exist as a 
wild plant and yields a profusion of most delicious fruit. In Tenasserim 
it has become so completely acclimatised and is so abundant that, as 
observed by Dr. Heifer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. It is thus not by any means 
exclusively on the littoral tracts, nor within the inundated areas of 
India, that the pine-apple has attained its greatest perfection, but rather 
considerably inland and on the dry, sandy loams of the lower hills and 
terai, though in tracts of country subject to a high annual rainfall. A 
warm, moist atmosphere and a well-drained sandy loam would appear, 
therefore, to be the essentials for success with pine-apple. 

Varieties .— Indian writers allude to only one or two recognisable 
varieties. Firminger, for example, speaks of the Sylhet or koomlah pine— 
a small fruit with very few but exceptionally large eyes ; and the Dacca- - 
a remarkably smooth pine with white eyes. He then discusses imported 
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THE PINE-APPLE 

pine.s, such as the Ceylon, Penang and several English hot-house forms^ 
occasionally met with in the fruit gardens of Europeans. Practically, 
therefore, little or nothing has been published as to the cultivated races of 
the plant met with in India. 

Soi/M, Manures, e^c.— Nicholls says the best soil is a sandy loam 
with good drainage, and next come the free sands and gravels. Clay of 
all kinds and badly drained lands are unsuited. A good proportion of 
lime is advantageous, but animal manure, unless perfectly rotted, should 
not be put near the plants as it is inimical to their growth. Speede, one 
of the earliest of Indian practical writers, on the other hand, affirms that 
no soil can be too rich and no manure too strong for pine-apples. Woodrow 
recommends dried salt-fish as a manure, and urges that during the first 
opportu.’^ity of dry weather in the monsoons the manure should be dug 
into the soil. But as opposed to such views, and in support of the West 
Indian experience, Firminger tells us that he found the plants to rot 
and perish from an oversupply of manure. Further that a soil tho¬ 
roughly lightened with leaf-mould, well-decayed cow-dung and sand, may 
h(^ mentioned as that on which pine-apples will thrive to perfection. He 
tlien urges that shade of any kind is to be avoided, as it will increase the 
size of the fruit but greatly injure its flavour. Repeated watering, as the 
fruit forms, is essential. Firminger further urges, as of great importance, 
that the plants should be removed after comparatively short intervals to 
new soils. On this subject Nicholls remarks that after three or four years 
the plants show signs of exhaustion, and they must in that case be up¬ 
rooted and the land prepared for fresh stock. 

Propagation and Seasons .— When the fruit has formed, numerous 
suckers will be found around the parent stem. These are preferably 
selected for propagation, though of course plants may be raised from the 
crown of leaves taken from the fruit, and even from the black seeds often 
foun<l witliin the fruit itself. In the West Indies it is stated that in lining 
an estate the distances apart at which the suckers are to be planted should 
not be less than 3 feet, which would give nearly 5,000 plants to the acre. 
Nicholls adds, however, that ‘‘ a better plan would be to line out the land 
in rows 6 feet apart, and to plant the suckers at a distance of 3 feet in 
the rows—this would allow nearly 2,500 plants to the acre ; and after the 
first crop a few of the suckers, say four to each plant, could be left, and 
then this would give nearly 10,000 fruits for the second crop.” It is most 
important to have fairly large spaces between the rows, since the plants 
being spiny the necessary room for working the land has to be provided. 
Moreover, after uprooting and preparing the land for re-lining it is possible 
to set the new plants on the interspaces not occupied by the former 
crop, and thus to continue cultivation on the same land very nearly 
hidetinitely. 

The fruit comes into season in the West Indies in from eight to nine 
months from the time of planting, Firminger says that for the Lower 
Provinces of India the proper season for planting out pine-apple is in 
August. The plant flowers in February and March and ripens its fruits 
in July to August, after which, in September and October, it makes its 
perfect growth. It sometimes happens, however, that it breaks into 
flower during the latter months and produces fruit in the cold season— 
most undesirable condition, since without heat the fruit cannot ripen and 
is accordingly acid and uneatable. On the other hand, Woodrow, writing 
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of the Bombay Presidency, says that strong suckers may be planted 
between January and March and watered until roots are formed. 

Packing .— The fruit should be cut off with a sharp knife through the Produce, 
middle of the stalk and a little before it is fully ripe. In dispatching to a 
distance each fruit should be wrapped in straw or paper, and deposited if 
possible in a separate compartment made for itself, or at most a compart¬ 
ment for two or three fruits. When either bruised or over-ripe, fermenta- Fermentation 
tion takes place and the entire consignment may be ruined through the o^e^^ripe*^Fruit. 
presence of one fermenting fruit. 

Production of Fibre. —The leaves afford a superior libre, which in Fibre, 
the Philippines is woven into a beautiful fabric called j)ina (or fiijna = 

Spanish for a cone) or batiste (Vananas, a fabric resembling the finest Philippine pina 
muslin. In the Rangpur district, Northern Bengal, the fibre is in 
considerable demand for the string said to be used by the shoemakers, string. 

It is also employed for necklaces in the Southern Maratha country (Goa). Necklaces. 
Jenkins drew attention to the Khasia pine-appIe fibre in 1836 (Trans. Aqri.- 
Hort. Soc., 1867, iii., 137), and Wallich purchased, on the Khasia hills in Kimsia Bags, 
that year, a bag made of the fibre. Royle speaks of supplies of the fibre 
obtained from Madras. It will thus be seen that the fibre is by no means 
unknown in India, though little or no progress has been attained in the 
establishment of a commercial supply. In 1887 Mr. Weynton read a 
paper before the East Indian Association on the commercial prospects of Prospects of 
Assam, in which he made special reference to Sylhet as a country in which ^jssam. 
pine-apple fruit, fibre and alcohol might be produced. Recently Sir 
J. Buckingham, then of Amguri, Assam, furnished the Reporter on 
Economic Products with a sample of the fibre. This was forwarded to the 
Imperial Institute, London, for opinion and valuation. The late Sir 
F. A. Abel furnished in reply a most encouraging report, which will 
be found in The Agricultural Ledger (1898, No. 11). The fibre was found 
to be fully up to the quality of any hitherto seen in London, and it was 
thought would probably fetch £20 to £25 per ton. 

For particulars regarding the method of separation of fibre, the Methods of 
machinery employed and the yield obtained in America and other (;oun- ^ep'^ratiou. 
tries, the reader must consult the publications enumerated. Though much 
advantage might be expected to accrue to India from the organisation of 
a pine-apple fruit and fibre industry, the fact that so little interest is taken 
in the subject precludes more detailed treatment in this work. 

Minor Uses. —In conclusion it may be added that the minor uses of the Medicine, 
pine-apple, such as its reputed Medicinal properties, the prospects of an 
industry in the manufacture of alcoholic or other beverages from the Aicohoi and 
juice, also vinegar (see p. 1109), as well as the industrial utilisation of the 
plant, have been purposely excluded from consideration. 

ANDROGRAPHIS PANICULATA, FI. Br. Ind., iv., D.E.P., 

501; Pharmacog. Ind.y hi., 46; Acanthace^. The Crea,t, kirydt, kalmei/, i., 240 - 1 . 
olen-kitaiia, shirat-kuchchi, nela-vemu, nila-veppa, nela-hevinagida, kiryato, Great, 
etc. An annual bitter shrub common throughout the plains of India, 
from Lucknow to Assam and Ceylon, also cultivated in gardens. 

This forms the principal ingredient of a household Medicine called alui. Medicine, 
which is extensively used in Bengal. The expressed Juice of the leaves with 
certain spices, such as cardamoms, etc., dried in the sun, is made into little 
globules and given to infants to relieve griping, etc. The roots and leaves are 
febrifuge, stomachic, tonic, alterative and anthelmintic. The drug has been 
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advertised in England under the name Halviva (perhaps a corruption of alui), 
as a substitute for quinine. [Cf, Brit. Med. Journ., March 7, 1891 ; Proc. 

Hort. Soc. Ind., 1892, ccxv.; Rept. Cent. Indig. Drugs Comm., 1901, i., 148, 157, 327.J 

p.E.P., ANDROPOGON, Linn.; FI. Br. hid., vii., 164-210. A genus 

i., 241-62. Grasses (Gramine^) by botanical writers usually referred to several 

sub-genera. Sir J. D. Hooker (FI. Br. Ind.) has, for example, accepted 
eleven, but Dr. Alfred Barton Kendle, in the Catalogue of Welwitschy 
African Plants, gives only six (which practically correspond to as many in 
the Flora of British India), while he restores €uniboi>o(fon^ Heteropo(jon^ 
Soff/hntn and Petirerin to independent positions. 

In point of botanical structure there is perhaps little justification for 
the separation of these four genera, but as a matter of expediency (more 
especially from the standpoint of economic botany) it is most desirable 
that A ndropof/on should be broken up into a few independent groups or 
genera. This view was taken when the original edition of the Dictionary 
was penned, and it is believed the majority of botanists, including 
Hooker himself, would not seriously oppose the four genera named being 
treated as distinct from Andvopoe/on. He has in fact (Handbook 
FI. Ceylon, pt. v., 228) admitted that some such view will have to ’‘be 
eventually adopted.” I have, accordingly, resolved to assort the available 
economic information regarding these plants as follows :— 

1. .4ii«fi*oi«of/oi» vitratuH, DC., as in Watt, D.E.P., 242—3; see under Vyutho- 
poffon .XartlitH, uat. citratuH (p. 459). [Cf. Stapf, Kew Bull. 1900, 357-8.] 

2. ittUroitogon vontortUH, Linn., and Mtvteropogon hirtnn, Ptrs. == If. ootttortn**. 
Beam'. 

3. A itdropogoii UulvyenHiH, Brot. ; Bee Sofyhinn halepeHNe, Pers. (p. 1031). 

4. .t tuifopof/on J tvH fit nett *$a. Jones; .4. laniyer, Duthie = i'ynthopoyon 
Jira ra ncitna, Schult (soep. 401). [Cf. Stapf, l.C. 354.] 

5. Andvopoyon taniyer, Desf.; -I. SvhoenaLinn., Sp. PL ; A. JftraraU’- 
vftHH, subsp. lantyer. Hook., f. — t'yntbopoyon Hehoenanthu», Spreng. (see p, 401). 
[Cf. Stapf, l.C. 352-3.] 

0. .t ndropoyoii Jia t'ti nt^ Roxb. ; .4. Svhoemt nthiin, Pluck. & Hanb. ; -4. Sehoe.nan- 
thns, car. Ifartiiti, Hook., f. — i'ytuhopoyon yiurtini, Stapf, l.C. 359—00 (see p. 451), 

7. Attdt'itpoyittt muB'ivatuH, Ret/.; .1. Mtma rt'OHtts, Linn., f ^ and Anuihet'uiti. 
imi fivattt Bn, Beaiw. -- Vetit'eB’iit xiivaBBioiiivH. Stapf (seep. 1106). 

8. .tBBdBUByoyuBB .XBtB'tlttH, Linn.," see i'BjBBBbopoyoBB. A'at'dBtH, Rendle (p. 455), 
[Cf. Stapf, l.C. 354-5.] 

9. ABBdB’opoyoBt atioButittM. Lisb., in Joiirn. Bomb. Nat. Hist. Soc, 1889, iv., 
123 and t.; 1891, vi., '08, 203 ; also Bomb. Grasses, 1890, 70 ; FI. Br. Ind,, 
vii., 177; Stapf, l.c. 303. This sweetly scented grass, Mrs. Lisboa says, bears 
tlie following vernacular names— vaidia-garat, usad hana, bhos, tambrut. It 
is common at Lanowli, [\>ona, etc., and at the end of the rains gives a purple 
colour to the countryside. The authors of the Pharmacographia Indica (iii., 
570- 1) observe: “ We have distilled the grass and obtained from it an essential 
t>il, having at first an odour recadling that of cassia and rosemary, but afterwards 
a strong persistent odour of oil of ca.ssia. Messrs. Schimmel & Co. noticed the odour 
of pine-needle oil in tliis sample, and found the sp. gr. to be 0*945.” . . . “The 
yi<‘ld of oil from the grass was equal to that obtained from -4. svhoeBBtt BBthBtM; it 
liad a deep sherry colour, a sp. gr. of 0*931 compared to an equal volume of 
water at 84'^ F.” [Cf. (lildemeister and Hoffmann, Volatile Oils, 299.] 

10. iBBdB-tBpnyoBB SvhtB^BBBBBBttBBtM, Linn , Sp. PL; .4. lOBBiyeB’, Desf.; and .4. 
.iBrttB’aBBVBBHit, subsp Iff BBif/HB\ Hook, f.^i^yBBBbopoyoBi SvhoeBBitBifhBtti, Spreng (see 

p. 401;. [('f. Stapf, l.c. 2.52.] 

ANILINE AND ALIZARINE (see Coal Tar, p. 344). 

ANOGEISSUS LATIFOLIA, H aU. : FI. Br. Ind., ii., 450; 
Gamble, Man. Ind. Timhs., 346 ; CoMBRETACEiE. The dhaura, dhduri, 
dhavada, hesel, hdkli, anna, cellay naga, chiriman, etc. A large deciduous 
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THE CUSTARD-APPLR toxicaria 

Upas Tree 

tree of the Sub-Himalayan tracts from the Ravi eastward to Central and 
Southern India. Ascends to 3,000 feet in altitude. 

Dhaura Gum is used in calico-printing and has been suggested as likely to bo Gum. 
useful to dyers in England [Journ. Chem. Soc. Indiist., Dec., 31, 1887, 70). It is 
largely exported, and constitutes the bulk of the Gurn Ghati sold in Bombay 
Acacia, pp. 15, 17). [Cf. Hooper, Edible Gum, Kept. Labor. J.id. 1904-5. bk] 

The leaves yield a black Dye and a Tan. Hummel {Select. Bee. Govt. ! nd.. Dye and Tan. 
1888-9, 93) valued the leaves for tanning purposes at 4i'?. 2\d. per cwt. (about 
one-third of the relative value of divi-divi). A tanning extract has been prepared 
from the bark by Hooper, containing 43*8 per cent, of tannin. The Trumm is Timber, 
strong and tough, but splits in seasoning and ^vill not stand damp. It is used for 
axe-handles, axles, etc., also in furniture-making anci ship-building, and has been 
recommended for railway sleepers. It gives a good fuel and charcoal. The 
white-wax insect (Vevopia*tfeM verifet'UH) has be< n repeited as found on this 
tree. Other two species of economic interest are— i. a.-inniimta. Wall., ehakiva, 
panchi, etc., met with in Bengal, South India and Burma, wliich yields a poor 
Timber; .i. lienUttiit, wall., dhau, dluuikra. etc., a small gregarioiis tree of the 
dry forests of Rajputana and Bandclkhand, w’’hi(“h coppices well and yields a 
timber much like that of A. laiifntta. 

ANONA SQUAMOSA, and A. RETICULATA, f/nni, ; D.E.P., 

FI. Br. Ind., i., 78 ; Pharrmcog. Ind., i., 44 ; Anoxace^. i., 269-61. 

The former is the CuSTARD-APPLEof Anglo-Indians, SwEP:T-sor or Sugar-apple Custard- 
(West Indies and America), sharifah, aitaphal. dta, Uina, sUd-palam, sitd-punda, apple. 
aiiza, duranji, etc. A small tree native of tropical America but much cultivated 
in India. In Central and Western India it occurs wild and so abundantly as 
almost to constitute forests. The latter i.s the Bullock’s Heart, or ramphal, 
ramsita, which yields an inferior fruit sometimes eaten. 

The bark affords an inferior Fibre and the fruit, bark, leaves and roots are Fibre. 

\ised in Medicine, the latter being considered a drastic purgative. The crushed Medicine. 

leaves are applied to the nostrils of women in hysterical or fainting fits. Dymock 

informs us that the seeds yield an Oil and throe Resin.s : the latter appear to be 

the acrid principles and are us'^ful as Insecticides. The same cpiality is ascribed Insecticide. 

to the leaves and immature fruits. The Fruits are eaten by both Natives end Food. 

Europeans, and in the West Indies a kind of cider is made from them. The 

fruits of the wild plant have proved useful in famine. The cultivation is said 

to be simple. The seeds, obtained fre.sh from the fruit, are sown in pots about the 

middle of February. The seedlings are transplanted into holes 3 feet deep by propaf?ation. 

3 feet diameter, which have been filled with cow-manure, old mortar and garden 
soil in equal parts. The trees should be jinmed and re-manured every 3larch 
or April and well watered imtil the rains set in (J. H. Dieves, Ind. Gard., 

Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part 
of the rainy and cold months (Firminger), and constitutes one of the chief fruits 
of that season. Another species, the Chirimoya of Peru (.1. ChvrftHoUa, Miller), 
is cultivated in parts of Burma for the fruit, and it api)ear8 to do well 
[Cf. Land Bee. Admin. BepL, Rangoon, 1904, 18.] 

ANTIARIS TOXICARIA, FI Br. Ind., v., 537 ; Gamble, p.E.P., 

Man. Ind. Timbs., 651 ; Urticace^. The Upas Tree, 'jasund, karwat, 200-9. 
alii, jazugri, aranjili, hmyaseik, etc. A gigantic tree of the evergreen Upas Tree, 
forests in Burma, the Western Ghats and Ceylon. Habitat. 

Very full accounts of the legendary attributes of this tree and of the investi¬ 
gations into the subject may be found in the above-named works, and also in the 
Pharmacographia Indica (iii., 348-56), Yule and Burnell (Anglo-Ind. Gloss.. 

Hobson-Jobson, 952-9), and the Kew Bulletins for February, October and 
November, 1891. The tree exudes a white Resin used for poi.soning arrows, 

[Cf. Lewin, Die Pfeilgifte, 1894, pt. iii., 301, etc.] The inner bark gives a 

Fibre which makes strong cordage. The Natives strip the bark into large Fibre. 

pieces, soak them in water and beat them to obtain the white fibre. In Western 

India the tree is known as the “ Sacking-tree,” because the tough bark is stripped gacking-tree. 

off whole from branches or young trees to form rice-sacks, a section of the stem 

being left to serve as a bottom^to each sack. The seeds are said to be used in 
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ANTIMONIUM OP ANTIMONY ; Ball, Man. Econ. Geol hid., 
163-7; Hollatid, Rec. Geol. Surv. Ind., xxxii., 97. The siirmd, surmah-i- 
Isjahani, anjan, anjanal-lallu, anjanam, ismad, etc. A black ore of 
antimony or tersulphide. 

Antirnony-sulphido (stibnite) occurs at Shigri in Lahoul, also in the Jhelum 
district of the Panjab, and in Tenasserim of Burma. Large quantities of the ore, 
containing gold, have also been discovered in the Amherst district of Burma. 
Natives do not seem to utilise this metal as an alloy. Its chief use is in the 
manufacture of type-metal. It is employed by the ladies as a cosmetic, but 
much of the antimony sold for that purpose is really gnlona imported from Kabul 
and Bokhara, which is often confused with antimony. 


D.E.P. 
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APIUM GRAVEOLENS, Unn. ; FI. Br. Ind., ii., 679 ; Umbellt- 
FEK.E. (\‘lory, ajmud, chnnu, ajwan'kaputa, karafs, etc.; commonly called 
salen in Indian l)azars. 

A glabrous herl) native of England and other parts of Europe, and widely 
distribut(‘d — e.g. to North Africa and the shores of New Zealand. It is cultiv^ated 
in difT(*rent parts of India during the cold weather, cliiefly in gardens near towns 
for the use of the European population. It is also cultivated in Bengal for its 
seed and in the Punjab for its root. In Medicine the officinal root is considered 
alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked 
(udery is said to bo useful in rheumatism. The seed is eaten as a Siuce by the 
Natives, and the blanchtal stems and leaf-stalks by Europeans. In the wild state 
it is, to a c(‘rtain degret*. poisonous. [Cf. Forster, PI. E.9c., 1786. 67; Panins 
AJgineta (.\dams, (Comment.), iii., 106; Pharmacog. Ind., ii, 122-4; Queensland Agri. 
Jonrn., lOOIl, xiii., 257 ; U.S. Dept. Agri., Farmer^s Bull., 1902, No. 148.] 


AQUILARIA AGALLOCHA, lioa h. ; FI Br. Ind.. v., 199-2(K) ; 
Gamble, Man. Ind. Thnhs., 579; Pharmacog. Ind., iii., 217; Brandis, 
Ind. Trees, 546 ; Thymel.eace.e. Calambac, Aloe- or Eagle-wood, the Aloes 
or Jhgmim Aloes of the Scriptures, agar, ugur, ugal, ud, sasi, akyau, kayu, 
garu, etc. The Sanskrit agaru (a privative, and garu heavy—a name 
given to it from the circumstance that it does not float on water) is the 
root from which most of its vernacular names have been derived. Laghu 
or lauha, another Sanskrit and Pali synonym, is supposed by some to 
be the origin of the expression Aloes-wood—and might therefore be 
a(H*epted as denoting a light form that would float on water. 

It is a large evergreen tree of the Bhutan Himalaya. Assam, Khasia 
hills, Eastern Bengal aiul Martaban hills (Burma). It attains a height of 
60 or 70 or 100 feet and a girth of 5 to 8 feet. It is fit to be cut down 
for agar collecting at 20 years, but some authors consider it is not mature 
until 50 or 60 years. Another species, . 1 . Htafffrren.sis, Lamk., is 
supposed to be the Eagle-wood of Malacca and of Tenasserim. 

Perfumery. A itniew uf the receait information collected by the Reporter on Economic 
Protlucts (written l)y Ho<)pt»r) will be found in The Agricultural Ledger (1904, 
No. 1). 'Tho w ood in its onlinary state is not of much value, being paloincolour, light 
and inodorous. But under certain conditions a change takes place in both trunk 
Fragrant iiosii and l>ranches, the wood becoming gorged w'ith a dark resinous, aromatic juice, 
which gives it a greater speeilie gravity. The portions thus impregnated are 
collected and c«mstitutc the drug called agar, which is esteemed in proportion 
as it abounds in resinous matter. In no other part of the tree is this fragrant 
resin deposited. There is no external mark by wliich to recognise good from 
bad trees ; they have to be cut dowui to di.scover the re.sin, which is only rich in 
one out t)f twelve. The average yield of a mature tree is 6 to 8 lb., and an 
exceptionally good tree may afford as much as Rs. 300 w'orth of agar. It is 
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difficult to decide what is the predisposing cause of the secretion of this oleo- 
resin, but the majority of forest officers are of opinion that it is usually, if not 
always, found wliere some former injury has been received. The old traditif>n 
mentioned in the Ain-i-Akhari (Blochmann, transl., 80), that the branches were 
lopped off and buried in the gruimd in order to cause the formation of the resin, 
has been completely exploded by modern research. 

The Drug occurs in pieces of extremely irregular shape and size. The Orades and 
largest rarely exceeds a pound in weight, while some of excelleut quality is met 
with as small chips or splinters. The lighter portion of wood called (^ovtn is the 
cheapest and is sold for Rs. I to Rs. 3 a seer, the black or brownish-black is the 
true agar of commerce and is called ghurkee ; it is w'orth from Rs. lt‘» tO Rs. 20 
a seer. The Ain-i-Akhari {Lc. 81) gives full Oireetions for the distillate called 
chiiwah, used in perfumeuy. 

From ancient times agar luis been used all over tlie East on account of its per- Medicine, 
fume and its supposed medicinal qualities. It is alluded to repeatedly in The Bower 
Manuscript as aguru (Hoernle, transl., 21, 23, 104). which may be described 
as a mechcal treatise which dates from the 5th century. It is to-day employed 
largely in China, and utilised as incense and in the maiuifacture of joss-sticks. It 
is met with in most Eastern bazars, including those in Syria, wdiere Hanbury 
found it for sale. In Sylhet a certain (quantity is collected each year for the sake 
of extracting from it a sort of essential oil {agar-atkir), which is considered as Ajnr-attar. 
costly as attar of rest s. In Bombay agar-hatis or a^ar-lights are made of various Agar-batis. 
sweet-smelling siibstances of which aloes-w'ood is the chief ingredient. These 
sticks are burned as incense or are used to perfume apartments. Marco Polo, 

Garcia de Orta, V'arthema, Barliosa, Linschoten, Herbert and many other of the 

early European visitors to India allude to Eagle- or Calambac-w'ood, altlniugh in 

some cases it may be questionable whether it is the present plant. They one 

and all attribute, how'ever, the finest (|uality to Cambodia, or to some part of tho 

Malay Peninsula or Archipelago. Prebble, speaking of the present traffic, says Present Traffic. 

tho best quality, imported into Bombay, comes from Bankok. Ho mentions two 

well-known trade qualities, the gagaii (-1. Agaiiovhn) and the rnawardi ( i. 

tHa/ttwensis). Do these correspond to tho gharki and rnandall of the early 

writers ? To .1. ittniaveemitiH has very possibly to be referred the jangli agar 

and the Singapore agar of the Bombay market. But the Sylhet agar holds an 

honourable position. Various qualities are mentioned by most of tho early w riters Sylbet Agar. 

such as Abul Fazl (in the Ain-i-Akbari, l.c.). Roxburgh wrote a long and liighly 

instructive arti(de on -4, Ai/ottovtta. which was followed by an article by 

Henry Thomas Colobrook. These two papers give practically all that is known 

of the Indian Agar-wood {Tram*. Linn. Boc., 1855, xxi., 109-200, pi. 21). Rurnphius 

some time prev iously described tw o kinds of true and two kinds of false aloes-wc^od. 

Tho first of the true forms ho says was tho kilafn of the Chinese and calamba» of 
tho Malays, and was obtained from Cambodia; the second true form was tho garo 
or garu (a word that may be accepted as the Malayan variant of agaru)--both aro 
possibly varieties of .i. niftiavvt>nniH. According to tho authors of tho Pharrna- 
cographia Indica tho best medicinal quality is the gharki iid from Sylhet. 

[df. Paulus ^Egineta (Adams, transl.), iii., IS; Pyrard, Vog. E. Ind., IbOl (ed. 

Hakl. Soc.), i., 335; ii., 300 ; Clusius, Hist. Exot. PL, 1G05, 172 ; Barbosa, Coasts 
E. Africa and Malabar (ed. Hakl. Soc.), 204 ; Herl)ert. Travels, 1077, 333 ; Milburn, 

Or. Com7n., 1813, ii., 312-3; Birdwood and f’oster, E.I.C. First Letter Book, 

337, 340, 40(3, 410, 427-8; Buchanan-Hamilton, Comment, on Herb. Amb., 
in Mem. Wern. Soc., 1832, vd., 27(3 ; Taylor, Topog. Stat. Dacca, 250 ; Hooker, 

Hhn. Journ. (ed. 1854), ii., 328 ; Moeller, in Phann. Post., 180(3, 1808 ; Holmes, 

Mus. Rejjt., Pharm. Soc. Ct. Brit., 1895-1002, 39-45J. The last-namtionod 
work is an exceedingly instructive review of Moeller’s results, and republis(ios 
liis illustrations of microscopic sections of the v arious forms of tlie w ood, <dc., etc. 

Mr. E. A. Gait, who w'as director of Land Records and Agriculture, Assam NaturabPaper. 
in 1894, drew attention to the fact that the bark of .Stitiliariu tyaiioviui affords 
a Natural Paper that appears to have been used for ages by the aborigir d 
tribes of Assam, like the birch bark of the Aryans. Tho information then col¬ 
lected will be found in a paper on the Abstract of Contents of one of the Ahum 
Puthis [Journ. As. Soc., Beng., 1894, Ixiii., pt. i.. No. 2), from which the 
following ma^’^ be given ; x\lthough the bark was widely used as a writing- 
material throughout Assam, prior to the introduction of paper, its employment 
as such seems to have escaped notice. Brahmins and Goshais in the habit of 
performing religious ceremonies in tho houses of their disciples or in the presence 
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of the gods in tho temple, consider it impure to have their nm^itras wi’itten on 
rnilhmade paper and, therefore, retain the custom of writing their sacred books 
on the prepared bark of the mchi tree.” Loureiro says that the common paper 
of tlie Cochin-Chinese is made of the bark of . 1 . Besides forming 

the leaves of books tlie bark is sometimes used as covers for binding books. The 
Nagas and other hill tribes prepare strips of the bark by which they hang their 
baskets on the forehead. The Fibre is employed for making ropes, but it is 
not very lasting. 

Taggar Wood, according to Holmes, is a dark-brown timber exported from 
Madagascar to Zanzi])ar, and thence to Bombay, but Colebrook so long ago as 
IH.'jl spoke of it as a wood sold in Bengal to the unwary as a substitute for a^ar. 
Dick, in a letter to Koxburgh, gave tugfjur as the Bengali name for a wood found 
in tlie liills neai' Sylliet, a geographi^*al reference that might suggest ria 

Affti/itnha. a plant known by various Indian names such as thillxi, tilai, and tayaw 
kny<nr in Burma, and tala kiriya in Ceylon. So far as Roxburgh wa.s aware, 
liowever. it did not athird any form of ugur-wood. Mason speaks of it as Blinding 
Aloc.s, and by others it is called the Tiger’s Milk Tree. 


ARACHIS HYPOGJEA, Lhui. : FI Br. Ind, il, 161; Cooke, 
FI. /Ve.s. Bomb., i., 4()<S ; De CnmJoUe, Oruj. Cult. Platds (Engl, ed.), 411; 
Mollisoii, Textbook Ind. .Vt., iii., 102: Ayri. Ledq., 1893, No. 15; 1899, 
No. 12, 147; 19(X), No. 1; Burkill, Keiv Bull., 1901, 175-200; Legu- 
MiNos.E. The Ground-nut, Earth-nut, Pea-nut, Monkey-nut, Pindar, 
Katjaiig, Pistache de terre, Manila-nut, Chinese-nut, and in the 
v(*niafulars of India (which for the most part are translations of one 
or other of tho names mentioned), mung-phali, hhui-mumj, hhui-sincjh, 
bhui-ehuun. rilldyoth{bildii) mutuf, chitn-hadam, Manila-koiai, veru sarujalu, 
myideh. tuibe, etc. There are thus no Indian names that would imply an 
ancient knowledge of the plant. 

This is undoubtedly, therefore, another of the very long list of plants 
introduced into India in comparatively recent times. There would seem 
little room for doubt that though nowadays extensively cultivated in all 
tropical countries it is originally a native of Brazil. But there would 
appear to have been successive and possibly independent efforts to intro¬ 
duce it into India. It may have come from China to Bengal (hence the 
name Chini-hadam) ; from Manila to South India {Manda-kotai), and 
from Africa and very possibly direct from Brazil as well, to Western India. 

History. It does not seem necessary to quote all the passages that support 
these Conclusions. Perhaps »>ne of the earliest direct references to this plant, as 
grown in India, occiirs in Buchanan-Hamilton’s Traveln through Mysore, etc., 
p\il)lis!i(‘d t)riginallv in ISOO. In the Report of South Arcot (ISoO-l) mention is 
made of 4,U0U acres being under the crop. The nut made its appearance in 
Fhn'o})e as a commercial ])roduet about the year 1840. The Indian modem 
trade may 1)0 said to daft' from a Resolution of the Government of India pub¬ 
lished in November 1S77, and a subsequent Resolution of August 1879. In 
conseijiience of the replies to the latter, J. E. O’Conor wrote a report on The 
('u/ttfution of (frojnul-nut iu India {Jonrn. Agri.-Hort. Soc. Ind.. 1879, n.s., vi., 
S7-9S). After detailing the facts ascertained regarding the extent of cultivation 
and other useful and iiiTeresting particulars, he drew attention tersely to the 
present ])ositi(in and future prospects of tho Indian foreign trade in the nut. 
The exports were in 1S78-9, *25,472 cwt., “or little more than 1 per cent, of 
the im])orts into France. The question now is, whether India should be content 
to leave Fraiu-e to draw all her supplie.s of this valuable food-stuff and com- 
inereial product from Africa or whether she sliould not enter actively into 
competition for at any rati* a substantial portion of the trade ” (l.c. 97). 

Space canin)t be afforded in this work to deal very fully with the 
subject of tlie ground-nut. It may, however, be useful to enumerate, in 
sequence of datt‘, some of the more importfint publications in addition to 
those mentioned in the Dictionary. [C/. Dymock, Mat. Med. We.stern Ind., 
1S84, «i74 ; (diureh. Food-drains of India, 1886, 127 ; Pharmacog. Ind., 1890, 
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41)4-6; Voelcker, Journ. Roy. Agri. Soc.y 3rd ser., 1892, iii., 727-30; Sabba Rao, 
The Ground- Earth- or Pea-nuty Mad. Agri. Dept. Bull.y 1893, No. 28; Robori6on, 
Journ. Roy. Agri. Soc.y 3rd ser., 1893, iv., 648-51 ; Dup. Inst. Handhooky 1893 ; 
Handy, Pea-nuiSy their Culture and UseSy U.S. Dept. Agri. ParrnePa Bull., 1895, 
No. 25; Batten, Queensland Journ. Agri. Dept.y 1899 ; Trap. Agrist.y June 1, 
1900; Barber, The Ground-Nut Crops near Panruti, S. Arcot, Mad. Agri. 
Dept. Bull.y 1900, No. 38 ; Leather and Benson, The Ground-Nut Cropy Rept. 
on Certain Anal, and Exper.y Mad. Agri. Dept. Btdl.y 1900, No. 41; Leather, 
Dept. Land Rec. and Agri. Mad., 1900; Imp. Inst. Tech. Repts.y 1903, 126, 130; 
Ann. General Memo. Earth-Nut Crop Ind. (issued by the Director-General 
of Statistics), 1899-1904; Freeman, Ground-Nuts If. Ind.y [mp. Dept. 
Agri.y pamphl. ser.. No. 25; Rept. Di-smse of Grou7>d-Nats, Mad. Board 
Rev.y June 1904, No. 615; Barber, Sc. Rept. Dept. Agri. Mad.y 1905-6; 
etc., etc.] 

CULTIVATION, —Although grown here and tlicre all over India as a 
garden and even an occasional field crop, it is onlx^ in Madras and Bombay 
that the pea-nut is produced on a commercial scale. The remarks that 
follow will, therefore, be restricted very largely to an abstract of the 
available particulars regarding these two Presidencies. 

Area, —In most provinces the area under the crop is not returned 
separately from other pulses or other oil-seeds, so that a complete statement 
cannot be furnished. O’Conor tells us that in 1879 there were in all 
India 112,000 acres under the crop, of which 70,350 acres were in Bombay 
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was 
returned as having had 279,355 acres, of which 185,876 were in South Arcot, 
the chief seat of South Indian production. From that date the popularity 
of the crop steadily declined up to 1897-8, from which date it improved. 
Omitting the last three figures, the areas in Madras were as follows :— 
258 in 1890-1 ; 201 in 1891-2 ; 226 in 1892-3 ; 247 in 1893-4; 226 in 
1894-5 ; 243 in 1895-6 ; 157 in 1896-7 ; 94 in 1897-8 ; 116 in 1898-9 ; 
102 in 1899-1900 ; 229 in 1900-1 ; 337 in 1901-2 ; 421 in 1902-3; 384 in 
1903-4 ; 366 in 1904-5 ; 393 in 1905-6, and the estimate for 1906-7 shows 
the Madras area as 507,600 acres, while that of Bombay is only 93,800 
acres. The explanation of this decline and subsequent expansion will be 
found below—viz. the improvement rapidly accomplished by the intro¬ 
duction of a new stock. The experience of Bombay (including its Native 
States, mainly Kolhapur) has been somewhat similar, except that pro¬ 
duction has not recovered. The acreage under the crop in 1891-2 stood 
at 145,468, and in the succeeding years, expressed in hundreds, was as 
follows 142 in 1892-3 ; 184 in 1893-4 ; 159 in 1894-5 ; 164 in 1895-6 ; 
148 in 1896-7 ; 120 in 1897-8 ; 101 in 1898-9 ; 71 in 1899-1900 ; 64 in 
1900-1 ; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 ; 93 in 1904-5 ; and 
95 in 1905-6. Bombay cultivation may be said to be confined to the 
Deccan and the Karnatak with Sholapur and Satara as the most 
important districts. 

Varieties and Races, also Deterioration of Stock, —From the early 
imported stock there had gradually developed certain races of the plant 
that within the past few years came to be spoken of collectively as 
the “ Indigenous Variety.” Some of the so-called indigenous races 
are grown purely and simply on garden soil and eaten as nuts, 
others are specially adapted for field cultivation and vary greatly in 
the amount of oil they contain. Although doubtless inferior, India 
thus possesses a series of races that correspond to the large edible 
forms produced in perfection in America, and to the specird smaller oil- 
yielding nuts of Africa. In the Madras Bulletin (No. 37) mention is made 
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of a communication from the Madras Chamber of Commerce attributing the 
decline in the production of the nut to a deterioration in the quality of the 
Indian stock. In reference to that opinion, Sir William Thiselton-Dyer, 
then Director of the Royal Gardens, Kew, addressed the Under’Secretary 
of State for India on February 23, 1899. The following passages may here 
be given from that letter: “ I may say at once that deterioration of 
seed is a facile theory which is continually advanced when the produce 
of a crop is disappointing. It is one in which I have very little belief. 
The real e.xplanation of the falling off is to be found usually in the ex¬ 
haustion of some constituent of the soil. Madras ground-nuts have long 
been known to be poorest in quality of any to be found in commerce. 
The percentage of oil in shelled kernels is given in the United States Con¬ 
sular liepfyrt (April 1, 1894, 683-9) as follows :—Senegal, 51; East African, 
49 ; American, 42 ; Madras, 43. From these figures it does not appear 
that any advantage would arise from introducing American seed. As to 
Japan ground-nuts I have no information. The oil from the Ameri(‘an 
seed again appears to command an inferior price to that of Africa.” 

“ The problem is one which should be taken up on an experimental 
farm. It is not improbable that want of potash is the cause of this dimin¬ 
ished yield, if the diminution be a fact. Manuring with wood-ashes would 
be a simple means of testing this.” '' Formerly the cake or residue after 
the expression of the oil was only used for cattle food. It is now converted 
into various palatable forms of human food, the use of which has been 
tried with success in the German army.” 

The reference to American and Japanese seed was doubtless in 
consequence of the proposal to iiuport such seed having beet) made 
in the Madras Government Proceedings, The above letter caused a 
searching and highly beneficial inquiry to be instituted in both Madras 
and Bombay. Opinions were called for from the Distri(*t Officers of 
Madras Presidency, but the replies may be said to have manifested a re¬ 
markable agreement in favour of the theory of a deterioration of the Indian 
sto(rk having actually taken place. Mollison, on the other hand, wrote: 
“ I do not think that any positive deterioration in the seed of the Bombay 
crop can be proved. There is, however, perhaps good reason to join issue 
with the Madras Agricultural Department and test on Government Farms 
whether imported seed of the better varieties give better results than the 
indigenous seed. I should, however, do this in the first instance on a 
small scale.” It has been shown by the areas of production, that quite 
as serious a decline, howev^er, took place in Bombay as in Madras. It is 
probable, therefore, that the shrinkage in both Presidencies may have 
been due to the same causes, whatever these may have been. 

Acting on the opinion of its local officers, the Madras Government 
imported various reputed ra(‘es of seed, and private individuals seiun to 
have done the same. The result was that the indigenous varieties were 
rapidly displaced, and it is believed at the present moment they hardly 
anywhere exist in the Madras area of field cultivation. Barber in his 
rt'port (published 1890) says : Two or three years ago something like a 
revolution had occurred in the introduction of a new variety called the 
Mauritius ground-nut. The suddenness and completeness of this change 
is worth considering.” Barber accordingly gives particulars of the 
crops found by him on certain fields. He only came across four little 
pieces of laud containing the indigenous plant, and these he did not think 
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(collectively could equal an acre in extent. He then continues : The 
ryots of this neighbourhood have, therefore, changed their seed, and I 
believe that they have obtained a good variety and have thus greatly 
improved their position.” In another passage Barber again returns to 
the subject: “ There has recently,” he says, “ been a change of seed— 
a fact which is of undoubted importance in the checking of disease, if of 
no further advantage.” 

Benson {BulL No. 41) gives the results of the Madras Govern¬ 
ment experiments, as also of the French Governmcjit expcniments at 
Pondicherry. These showed splendid results in Madras with the limit 
Saloum variety from East Africa, and in Pondicherry with the Senegal. 
The returns of the Saidapet Farm were as follows :—Country, 271 lb. ; 
Mauritius, 425 lb. ; Japan, 427 lb. ; RuflisquI, 598 lb. ; Sine, 884 lb. ; 
Gambie, 1,021 lb. ; Haut Saloum, 1,379 lb. ; American large, 303 lb. ; 
and small, 436 lb. per acre. The figures of the Pondicherry experiment 
from equal plots were as follows :—yield, 21 lb. from Bombay seed ; 
41 lb. from local seed ; and 652 lb. from Senegal seed. Benson then 
concludes by explaining that the so-called Mauritius, now largely being 
grown in the Presidency, came in reality fT'om Mozambique, though 
brought to India by a passenger from Mauritius. “ That variety,” he 
adds, ” has given results on a par with the Senegal, but the seed contains 
a resino-gownieuse substance which, as it remains in suspension in the 
oil, delays the settling and gives a very pronounced taste of the ground¬ 
nut to the oil.” Mollison (Textbook, l.c. 104) says : “ A good crop on 
suitable land liberally managed will, on an average, yield from 3,200 to 
to 3,5(K) lb. of unhusked nuts per acre. These figures apply only to good 
land. The proportion by weight of unhusked nuts to those with husk 
removed is as 4 to 3.” “ They are usually sold unhusked, and are worth 

from 30 to 45 lb. per rupee according to locality and season.” 

In response to the reputation of an inferior yield of oil from the Indian 
nut, Leather made an extensive series of analyses, the result being the dis- 
(?overy that the yield in the indigenous seed averages from 40 to 44 percent, 
and that of the so-called Mauritius from 44 to 49 per cent. It would thus 
appear that India has not only secured a more prolific plant but one richer 
in oil by the importation of the Mozambique seed. As already indicated, an 
improvement in production has taken place, which must, to some extent, 
be the direct expression of the renewed popular favour of the crop. Of 
Indian agriculture, however, it would not be far from correct to affirm 
that the selfish systems pursued very often result in an unconscious 
retrograde selection, so that it .may be believed degeneration of imported 
stock is an exceedingly frequent result. But it goes without saying that 
the continuous cultivation of the same plant with little manure and an 
imperfect rotation must produce a poverty of soil and a corresponding 
decline in the value of produce. Fresh supplies of seed or seed brought 
from a distance to the country or locality of cultivation, is in all branches 
of agriculture an admitted advantage. It remains to be seen how long 
the new seed will retain its superiority on the Indian soil and under Indian 
methods of cultivation. By way of concluding this paragraph, therefore, it 
may be added that there is little or nothing to prove that a decline in the 
oil-yielding property of the Indian stock had actually taken place. It 
was grown originally as an edible nut, and it is probable that no effort was 
made to improve the stock into an oil-yielding form, so that it was, doubt- 
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less, always inferior as an oil plant, just as the American plant is so, com¬ 
pared with the special oil forms of East Africa. Mr. E. Solly reported 
to the Royal Asiatic Society (Committee of Commerce and Agriculture) 
in 1838, that he found the Indian ground-nut to contain 45*5 per cent, of 
oil. O’Conor tells us that in 1878-9 the husked seed yielded from 33 
to 50 per cent, of oil. It thus seems highly probable that the present 
average, ascertained by Leather, may have prevailed ever since India 
participated in the world’s supply of the nut. But within recent years the 
Indian plant has been subject to several diseases, and may have become 
ropniar. in conscqucnce less profitable to the cultivators than was formerly the 
case. 

Diseases. Diseases and Pests — In The Agricultural Journal of India (i., pt. ii., 

170-1) tliero will ho found a short note by C. A. Barber on this subject, 
“ The pcf^^ts attacking ground-nut are comparatively few, the principal ones 
being ‘ Siirul ’ or ‘ M'udupuchi ’ and ‘ Tikka.' The latter is a fungoid disease 
which is not at pre.sont very serious in this part of India and apparently prevails 
in damp, close weather. Surnl on tin? other hand is universally present and does 
great (larnage, 'I’he word ‘ Surul ’ means a ‘ curlingf and is dependent on the 
habit of the insect of burrowing inside the tissues of the leaves, which curl up ami 
get distort'd. The chrysalis is formed in a fold of the leaf. The insect is a 
minute dark moth {Atutvnnea'tnvin, Meyr.) of very active habits and is 
probably nocturnal. On walking over the fields a constant shower of disturbed 
insects maj’’ }je seen that cpiickly seek shelter under the neighbouring leaves. The 
walls of bungalows in the neighbourhood are sometimes blackened at night by 
millions of the moths attracted by the bright lights. 

“ The Surul puchi appears to prefer laying one egg in each loaliet, which 
speedily turns brown and withers. In a bad attack the whole field assumes a 
blackened or blasted appearance. As is the ease with most pests of thi-i 
class, showers of rain are most beneficial, while hot sun and dry air lead to rapid 
inen^ase, whether in dry or irrigated crops. 

“ From the internal working of the caterpillar it is doubtful whetlier spraying 
will be of much use, but, on the other hand, it seems probable that light traps 
may help in d<'stroying the moths at night.” 

Soils. Soils. —The ground-nut rerjuires a sandy loam, light and pijroiis, with 

plenty of lime, free subsoil drainage and a liberal supply of water. In Madras, 
Lk^ht-colourod according to C. K. Sabba Hao, the best soil is ash-coloured, absorptive and 
fairly retentive of moisture. '^Iho nut, however, is most generally grow7\ on the 
more prevalent rod sandy loams, btit the opinion prevails that the darker the 
soil the darker the nut and the less desirable for seed purposes. Mr. Hand\ 
urges this same fact, namely that a light-coloured soil gives a light-coloured pod 
and thus improvestho sellingvalue as an article of food, though, ho adds, ” ccpially 
sound and well-flavouretl n\its may be produced on other soils.” Sal)ba Rao 
further observes that salt soils are unsuited^ though stony soils rich in sand (if 
well manured) may yield a highly profitable return, while clayey soils are quite 
unsuited. In South Arcot, ho tells us that the ground-nut had displaced indigo, 
since it is more profitable ; on the soil on which the one crop flourishes the other 
may be etpially successfully grown. Mollison, speaking of Bombay, observes 
niack L:\uil. that although raised on black land it delights in a good loam. But he adds that 
a heavy crop cannot be got without manuring and careful tillage. 

Rotation. Rotation of Crops. —Sjibba Rao remarks that the raiyats are unanimously 

of opinion that ground-nut is an exhausting crop and that it cannot be culti¬ 
vated uninterruptedly without the liberal use of maniu’e. The rotation, which 
Mftluvi. they observ^e, is with the second crop off the same field within the year, a 
rest being given every fourth or fifth year. ” In the majority of ca.ses, in South 
Arcot, the crop is sown amongst a standing crop of kambu iJfe nut net tint typhui- 
Mixed Crops. detini), rdgl (i^AenNitte f'orurana) or other crop when the latter is being hand- 
hoed. In places where the crop has been recently introduced and plenty of good 
.Uot.itlon. manure is available, it is cultiviited either year after year on the same land, or 

only with an intervening crop at intervals of 4 or 5 years, whilst in some villages 
of the Sliiyali taluk it is cultivated without intermission. In the neighbourhood 
of Ranruti . . . the crop is changed once in 4 or 5 years.” Sabba Rao next 
gives particulars of the various crops with which ground-nut may be rotated and 
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tho reasons for and against each, an<l adds that the most popular rotation is 
with the cereal vai'a^u i miHacetnn \ Barber recently re-investigated 

the question (d rotation of ground-nuts with other crops and eanie to the con¬ 
clusion “ that the charge of continu-ms cropping was well-founded. The answer 
usually given to general inquiries on the subject wais that a rest of one year was 
allowed in every 4 or 5.” The fields may be said to have little rest. " Several 
crops are usually taken off in the year, of which ground-nuts term ont‘.” “ Of 
scientific rotation it may safely be asserted, as regards ground-nuts, there is none, Rotation, 
although the interval of rest allowed to the land shows tliai the njot is anare of 
its advantage.” Barber thus views rotation from a different standpoint to 
that of the Indian cultivator, and by most persons his view.>^ w«Hdd be upheld. 

Mollison, speaking of the rotation pursued in Bombay, says the j)r()duc- Eombaj Mciho.i. 
tion of groLUid-nut is undertaken by well-t.edo eultivator-, and U an indication 
of prosperity and easy circumstances It is often rotated with sugai'-cane 
and chillies, and is occasionally taken where [xhe.toes. onions, and brinjals isota- 
tuttit yieloiigotift) are grown. In the garden laud of Surat, wliere chicio (a sedge) 
is a troublesome weed, the growth of ground-nut helps to suppress it, and the 
thorough digging which the soil gets in removing the nut is very beneficial. 

Among garden crops ground-nut o- cupies tho important position whicli gram 
holds among dry crops. 

Manure. —Sabba Rao observes that the best manure appears to be tho silt Manure, 
deposit of tanks, and so highly is this valued that tho cultivators carry silt 
from great di.stancos and ev'on pay high prices for tho privilege of removing 
it. In South Arcot tho fields are so manured onco in 4 years with from oO to 
100 cartloads per acre. The silt from tho Perumal tank (that most in use in 
South Arcot) has been found to contain about 22 per cent, of lime and nearly 
70 per cent, of sand. Lime is fully recognised as a valuable manure for tho crop. Lime. 

[Cf. Saidapet Farm Manual.] Ashes are also reckoned as very good manure for 
ground-nut, more especially on poor, sandy soils. So important is this that ashes 
also are carried great distances, oven by rail, to tho ground-nut area. Ashes are 
in fact applied every year, sometimes at the rate of 30 cart-loads an acre. 

With regard to Thiselton-Dyer’s recommendation to test the value of 

wood-ashes as a manure, it may be remarked that Leather made a special 

examination of certain soils in South Arcot. commonly under ground-nut. He 

found them all v^ery deficient in lime. Four contained too little phosphate ; 

five were low in nitrogen, and only one sliowed a <lefect in potash. Mollison 

remarks on the subject of manures fin* ground-nuts that sheep or goat manure, shepp and iro.it 

applied either by folding the fiock on the field or otherwise, is considered specially Manure. 

suitable, but, failing this, ordinary farm-yard manure should bo applied in 

considerable quantity. Deep ploughing and thorough pulverisation of the soil 

before sowing help the crop materially. 

Preparation of Land and Seasons of Sowing and Reaping .— After Madras 
the remarks already made on soils, rotation, etc., it is hardly necessary Method, 
to do more than observe that ordinary methods of tillage usually 
suffice. About 90 lb. of seed per acre will be sufficient for sowings made up 
to the middle of August, but later on about 112 lb. are required since the seedtotuc .\( iv. 
plant does not grow so luxuriantly. The crop is sown thickly since the 
bulk of the pods are borne within a few inches around the central stem. 

The crop is generally hand-hoed twice, about fifteen men per acre being noeUig. 
required each time. The bullock hoe is not used owing to the injury done 
by it to the crop. In normal seasons ground-nuts, sown under irrigation, 
iire watered twice a week during the last two months. While being watering, 
watered it is customary to weed the plots, and in some cases the plants 
are lightly trodden under foot with the object of bringing them into 
better contact with the soil. On unirrigated land the crop is sown any unirrigatej 
time between the middle of June and the middle of August; on irrigated ^ 
land from the middle of August to the middle of September. The latest 
possible sowings are from September 30 to October 15, viz. in Chingle- 
pu't and North Arcot. There would thus appear to be two areas or con¬ 
ditions—an early and a late. The normal dates of sowing for the former 

79 



ARACHIS 

HYPOOiBA 

Oround-nut 


THE EARTH OR PEA NUT 


Duration of Crop 
in Soil. 


Market Soasons. 


Bombay 

Method. 


Two Crops. 


rionghinR. 

Wcoiling. 


Bombay 

Seasons, 


Centres of 
Trade. 


Oil. 


would appear to be from July 15 to August 15, and for the latter from 
August 1 to September 15. 

The duration of the crop in the soil seems to vary considerably. The 
crop sown on irrigated land in South Arcot normally on July 10 comes into 
season about October 10, having occupied the soil for only three months. 
Again, the crops sown normally on June 15 in the Bhavani and Cauvery 
valleys are not mature until January 15, and have thus occupied the soil 
for seven months. Usually the crop occupies the soil a little over five 
months, and thus for the early districts (such as South Arcot) it comes 
into market from January 15 to February 15 and for the later districts 
(Chingleput and North Arcot) from February 1 to March 15. As a rule, 
however, in the distri(‘ts of late sowing the crop occupies the soil for a 
slightly^shorter period, and thus comes into market approximately at the 
same time as the other sowings. 

Of Bombay Mollison observes that the ground-nut is usually a kharif 
(rain) crop, sown as soon as the previously prepared soil has been 
sufficiently moistened by the first fall of rain in June ; but in the Deccan 
it is also grown as a mhl (winter) irrigated crop. The monsoon crop 
oc.cupies the soil six to seven months, and in the absence of rain the land 
must be kept moist artificially. It is usual to give two to four waterings 
during the last two or three months. The seed is ordinarily sown between 
monsoon showers, when the. land is dry enough to be worked by a plough. 
The crop should be weeded at least twice. As soon as it shades the ground, 
no further attention, except watering, is required. The crop is harvested 
likes potatoes, sometimes with a plough, but more often the field is dug 
over by hand with a Native pick. A cultivator collects a regular army 
of workers, and usually pays in kind. In order to expedite the digging 
the haulms or vines are previously reaped and removed. These form an 
esteemed fodder. 

The returns of sowing and reaping furnished by the authorities regard¬ 
ing the Bombay Presidency show the crop to be slightly earlier in Bombay 
than in Madras. The earliest sowings take place on June 1 and the latest 
on July .‘U. Of the Bombay districts Poona and Sholapur sow, as a 
rule, about fifteen days later than the other districts. The period of 
occupancy of soil varies considerably ; the maximum duration is eight 
months in Belgaum, where the crop is normally sown on June 10 and 
n'aped usually about February 10. In Ahmednagar it is reaped a month 
sooner, having occupied the soil for seven months. The shortest duration 
is four and a half months in Poona, where the (;rop, sown on June 15 
(normally) is reaped on November 1. In other districts the crop occu¬ 
pies the soil a little over five months, and as Satara and Sholapur are 
the most important producing districts it may be added that the Bombay 
crop comes into season in November, and thus on an average six weeks 
before the chief Madras crop. This is therefore a fact of considerable 
importance which the foreign buyers of Indian nuts should bear in mind. 

TRADE. Foreign Trade. —It has already been fully demonstrated that 
the area of production in India has been vastly extended and the condi¬ 
tion and location of the trade exactly reversed since O’Conor’s report of 
1871). The greatest area of production is now in South India, and more¬ 
over there has grown up in Madras a considerable traffic in the manufacture 
and export of the oil. In other words, an increased local consumption 
would seem to be gradually lessening the amount available for foreign 
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transactions. It would thus seem that to some extent at least this may 
account for the outcry regarding a decline in the Madras traffic. It is 
more than probable, however, that the prevalence of disease in the crop 
and the exceptionally unfavourable seasons of 1897-8 and 1899 (during 
which the rains failed at the sowing season and the prices of foodstuffs rose 
on account of famine) directly decreased the available area of production. 
This state of affairs was not peculiar to the earth-nut but marked the 
traffic in all other oil-seeds. Such a condition might easily euuugh be 
supposed to accentuate the knowledge, if such existed, of the inferiority 
of the Indian as compared with certain other well-known commercial oil- 
yielding stocks, until the opinion might have been formed that a deterio¬ 
ration of the Indian nut had occurred. While such deterioration may have 
been taking place, it is a matter of history that the increasing imports 
into Europe of improved cotton seed oil from the United States and 
India gradually displaced ground-nut and other oils from some of their 
markets and thus tended to lower the prices offered for them. Be the ex¬ 
planation what it uuiy, the new seed, presently being eagerly sought after 
by the Indian cultivators, has aready given tokens of being much superior 
to the old stock, and, as a possible result of this as also a consequence of the 
return of more prosperous seasons, the area of production has greatly 
increased. 

Exports, -The following figures may here be given in manifestation 
of the past and present Foreign P]xports of Ground-nuts from India :—In 

1894- 5 the total exports were 2,267,222 cwt., of which Bombay contri¬ 
buted 1,598,387 cwt. Taking the subsequent years and for convenience 
omitting the hst three figures, the corresponding trade returns were for 

1895- 6, total 1,118 cwt. and Bombay’s share 796 cwt.; for 1896-7 they 
stood at 486 and 238 cwt. ; for 1897-8 at 44 and 19 cwt. ; for 1898-9 
at 87 and 76 cwt.; for 1899-1900 at 155 and 23 cwt.; for 1900-1 at 232 
and 29 cwt.; for 1901-2 at 1,085 and 98 cwt.; 1902-3 at 1,035 and 52 
cwt.; 1903-4 at 1,921 and 91 cwt.; 1904-5 at 1,674 and 42 cwt. ; 1905-6 
at 1,374 and 149 cwt.; and 1906-7 at 1,725 and 130 cwt. It will thus 
be observed that a serious drop in the trade took place in 1896-7 and 
became accentuated in 1897-8, since which date a revival has gradually 
set in, but mainly in the Madras supply, the Bombay exports being now 
only a small proportion of the former magnitude. In 1906-7, however, the 
Madras supply decreased to 1,350,096 cwt. from 1,827,243 cwt. (in 1903-4), 
while the Bombay supply increased from 42,408 cwt. to 130,356 cwt. 

Internal Traffic. —The returns of the traffic by rail and river show 
that the chief movement is from the Presidency of Madras into its port 
towns and thus to meet the foreign exports. Of the total amount cari’ied 
by these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took 
1,476,198 cwt. 

Trade In Oil and Cake. —The oil may be obtained by cold expression 
or by moderate heat. The former process affords the best oil but in 
smaller quantity than the latter. The cold-pressed oil is almost 
colourless, has an agreeably faint odour and a taste not unlike that 
of olive oil. That obtained by the hot process is dark yellow and has 
a more or less disagreeable taste and smell. Although the oil does 
not turn rancid so quickly as most Indian oils, on exposure it slowly 
thickens and then becomes rancid. It is a non-drying oil, the best 
qualities of which have a sp. gr. of about 0*918 at 15° C. when fresh, and 
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0'920 when old. It becomes turbid at 3°C., concretes at 3° C., and hardens 
at — 7° C. As an illuminating oil it is now recognised as having but a feeble 
power, and its chief use is therefore in soap-making and as a lubricant. 
It is also much employed by perfumers in the preparation of pomades, 
cold creams, etc. The finer qualities are, however, used both in Medicine 
and as an article of Food, and there can be little doubt that large quantities 
are annually passed off as Olive oil and are made into a form of butter 
employed in cookery. The chief centre of this oil industry maybe said to 
be at Marseilles, though it is also produced at London, Hamburg, Berlin, etc. 

Formerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and the traffic migrated to Madras 
ports, more especially the port of Cuddalore. In 1890-1 the total ex¬ 
ports (coastwise and Foreign)’ from Pondicherry are said to have been 
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the 
corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5 
they stood at 165,858 gallons from Pondicherry and 567,375 gallons from 
Madras ports, while in 1895-6 the coastwise exports from Madras were 
690,134 gallons, mostly consigned to Burma. Steadily this change con¬ 
tinued until the exports from the French port had been entirely dis¬ 
continued. A similar migration of the trade in ground-nuts from Pondi¬ 
cherry also took place. 

Turning now to consider the total traffic of India in this oil, the 
total foreign exports for the last eight years were 1898-9, 27,859 
gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2, 
73,079 gallons ; 1902-3, 84,785 gallons ; 1903-4, 50,603 gallons ; 1904-5, 
48,582 gallons; 1905-6, 7,814 gallons; and 1906-7, 16,608 gallons. The 
total coastwise exports from India (not Madras alone as above reviewed) 
durincf the corresponding periods were in 1898-9, 544,572 gallons ; in 
1899-1900, 761,584 gallons; in 1900-1, 1,585,964 gallons; in 1901-2, 
2,159,843 gallons; in 1902-3, 1,610,975 gallons; in 1903-4, 1,761,898 
gallons ; in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,334 gallons. 
Of these amounts on an average 70 to 80 per cent, go from Madras to 
Burma, while the foreign exports in the oil go mainly fro)u Madras and 
Bengal and are consigned to Mauritius, Natal and the Straits Settlements. 

o// M///S .— It is significant that the bulk of the Indian manufacture 
of this oil should be in the hands of the owners of ordinary Native pestle- 
and-mortar-pattern rotary mills. At Valavapur there are said to be 700 
such mills, at Panruti 200 mills, and at Pondicherry there were formerly 
200 mills. Mills of the European pattern were tried both at Pondicherry and 
Cuddalore, but it was found they could not compete successfully with the 
Native mills. The cake from the European mills was too dry, powdery and 
wanting in oil, hence everywhere rejected. This is all the more significant 
since so very economically are the oil mills worked at Marseilles that 
ground-nut oil is cheaper in France than in India—a circumstance perhaps 
to some extent due to the fact that African seed is very much richer than 
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels 
will yield about 5 gallons of oil. The seed produced on unirrigated is more 
oily than that raised on irrigated land. Formerly it was customary to read 
of the seed of Tanjore and Shiyoli being richer in oil than that of any of 
the other districts of Madras. It remains to be seen if the same will be 
true of the Mozambique seed now being cultivated or if the new seed will 
preserve a uniform quality throughout the Presidency. 
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Eecentlv mills have been opened in Calcutta and elsewhere in Bengal 
for the manufacture of this oil. Already these new mills have had the 
effect of checking the imports of the oil that formerly came from Pondi- 
(dierry and Madras, and they have given birth instead to a large import 
traffic in the nuts. One of the chief markets for the South Indian ground¬ 
nut oil has been the supply required by Burma. From recent corre¬ 
spondence hope is entertained of the Shan States being able to meet the 
Burma demand. For information regarding the Chemistry of the oil and 
of the oilcake and their values as articles of food, as also the nierlicinal 
and industrial uses of these and other products of the ground-nut, the 
reader is referred to The Agricultural Ledger (1893, No. 15) and to the 
Kew Bulletin (1901, 194), more especially tln‘ partieulars given regarding 
the pea-nut flour and biscuits. It seems* probable that as an article of 
food during military operations, special preparations of the pea-nut may 
have a great future. For microscopic examination of pea-nut cake consult 
Hanausek {Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 387-91). 

ARECA CATECHU, Linn.: FI. Br. Ind., vl, 405-6; Gamble, 
Man. Ind. Tinihs., 726 ; Talbot, List. Trees, etc., 1902, 339 ; Rec. Bot. Surv. 
[nd., ii,, 347 ; Agri. Ledg., 1900, No. 4 ; 1901, No. 8 ; Mollison, Textbook 
Ind. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5 ; Palm.<e. 

Habitat.—So much might be written regarding this nut that it is difficult 
to make a selection of the particulars likely to prove of greatest value 
from the commercial and industrial standpoint. It is cultivated exclusively 
within the moist tropical tracts that fringe tlio coast of India and practically 
within a belt of land that does not extend inland for more tlian 200 miles. It 
rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the 
littoral area, as localities are entered wliere the duration of the dry hot montlis 
equals or exceeds tlie monsoons. Usually it is seen as a garden plant, two or three 
or a dozen palms at most being found around the huts of the more prosperous and 
industrious. But occasionally, and in certain localities, especially of Southern 
nnd Western India (Malabar) and of Burma, where the soil and climate may bo 
exceptionally favourable, it is grown in special gardens along with cocoa-nut, 
plantain, orange, mango, etc., and either with or without the pdn— piper belle 
—climbing on the palm-stems. Lastly in Eastern and Northern Bengal and some 
portions of Assam its cultivation has assumed still greater dimensions. In 
•certain districts of those provinces regular plantations of 5 to 20 or oven 100 
acres in extent occur (exclusively of betel-nuts) and at such frequent intervals 
that they might almost be said to constitute a distinct agricultural feature scarcely 
less important than the combined crops raised on the intervening portions of the 
country. 

History.—This cultivated palm is met with throughout the hot damp regions 
of Asia and the Malay Islands. It is a masticatory of groat antiquity with all 
Asiatic races, best known as Betel-nut, suvaka, puga, kramuka (Sansk.), fufal 
(Arab.), a corruption of pupal (Pers.), a word cognate with kubara (Sansk.). By 
these and other names was originally meant Piper Belle leaf—the Pan —timugh 
subsequently these and many other names were appropriated to the nut or to tho 
fipecial preparation of leaf, nut, lime and spices ready to be chewn. This was 
first designated bira {vira) viti in Sanskrit but ultimately became pan, the 
pawn or pan-aapari of modern writers. The nut is symbolical of festivity ; it is 
.accordingly a fit offering for the gods, and is an essential at the betrothal 
ceremony 

From the most ancient times the presentation of pdn has been the polite ter 
mination of ceremonial visits, hence the expression bira-dena —the dismissal. 
The name Betel or Betle is Malayan in origin and simply moans “ a loaf,” and 
came to English through the Portuguese Betre. The best-known vernaculai 
names for the nut are— aupdri, hopdrt, gua, gaya, kaaaile, mari, tambul, poka- 
^aka, oka, kamugu, adike, kunsi, etc. 

It would seem that the earliest historic reference by a European to tho habit 
cf chewing betel-nut occurs in the writings of Marco Polo (1298 a.d ). “ All the 
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THE BETEL-NUT PALM 

people,” ho wrote, “ have the habit of keeping in the mouth a certain leaf called 
temhxdy Subsequently Vasco da Gama (in 1498), Varth^ma (in 1510), 
Barbosa (in 1510), Garcia de Orta (in 1563), Acosta (1578, 94), Abul Fazl (in 
1590), Linschotcn (in 1598), Francois Pyrard (1601), Roe (in 1615), Jacobus 
Bon this (1629), Bernier (1656-68), Boyrn (1656), Vincenzo Maria (1672), Taver¬ 
nier (1076), and Catchpoole (1703) [c/. Yule, Diary of William Hedges, ii., 
331], all give similar accounts. Adams in his translation of Paulus /Dgineta 
refers to the betel-nut as introduced to Materia Medica by the Arabs. He quotes 
amongst others the passages referring to it from Avicenna, Haly-Abbiis, Ebn 
Baithar, Elmasudi, Serapion and others. Ebn Baithar says that it is the fruit 
of a palm, and observes that it is a gentle purgative, makes the breath fragrant, 
is a cordial and strengthens the gums and teeth. Linschoten remarks that 
” The Indians goo continually in the streets and waios with Bettele or Bettre and 
other mixtures in their hands, chawing, especially when they go to speake with 
any man, or come before a great lord.” Abul Fazl apparently never saw 
the palq\ growing, since he likenft it to a cypress tree that in the wind sways 
till it touclies the ground. This circumstance may be accepted as showing that 
from very ancient times, as at the present day, the nut has boon carried to regions 
remote from the areas of its production. Numerous publications have appeared 
within the ])ast century that deal with the betel-nut, as met with in India. 
The following seh'ction in amplification of the references in the Dictionary, may 
be mentioned by way of concluding this very brief historic sketch :—Valentia, 
Voy. and Travels Jnd., 1802-6, i., 101 ; Buchanan-Hamilton, Joum. through 
Mysore and Coorg, etc., 1807 ; also Btat. Acc. Dinaj., 1809, 150 ; As. Journ., 
1819; Roxburgh, FI. fnd., 1832; Taylor, Topog. Stat. Dacca, 1840; Honigberger, 
Thirty-fire Years in the East, 1852; Elliot, FI. Andh., 1859; Mason, Burma 
and Its People, 18()0; Baden l^owell, Pb. Prod., 1868; Jackson, Notes on the 
Areca Palm, Pharm. Journ., 1874, 3rd .ser., iv., 689; De Candolle, Oriy. Cult. 

Plants, 1884, 427; Pharmaeog. Tnd., 1893, iii., 522-32; Cameron, For. Trees 

Mysore and Coorg, 1894; Duovuri Balakrishna Murti, Lecture Cult. Areca-nut in 
(hhiavari Dist., Ind. Agri., Feb. 1899; Collins, Cult. Betel-nut in Toungoo 
Dist., Burma, 1900; Journ. Soc. Chem. Indust., 1901; Jorei, Les PI. dans 
IJAniig., 1904, ii., 298; Cunningham, Plagues and Pleasures of Life, Brng., 1907, 
335-51 ; etc., etc. 

CULTIVATION.- Propagation In Bengal. —In my report on A 
Plague in the Betehnnt Palms of Bengal (Agri. Ledg., l.c.) innrh useful 
information will be found on these subjects. In the districts of Backer- 
ganj and Noakhali the Areca palms are planted in groves of mandnr 
(i:rf/t/n in(f indiref)- These enrich the soil, afford shade from the intense 
heat and protection from sudden wind storms. Branches of the mandar^ 
some 6 feet in length, are planted in rows, 12 to 15 feet apart each 

way. The planting is done in February to April, and from 2 to 6 years 

later these plantations are ready for the seedling palms. The betel- 
nuts are sown in October or November, the seeds being deposited 4 to 5 
inches apart, and the nurseries are cither close to the homesteads in shady 
places, or, if conveniently situated, they are made in the inandar groves 
themselves. The transplanting is usually done after 2 years, sometimes 
3 or 4 years. For high lands the seedlings are transplanted in July, for 
low lands in February or April. In the first transplanting the betel-nuts 
are placed equi-distant from the mandar trees and thus 12 to 15 feet apart. 
But a second regular transplanting takes place when the first have come 
into bearing. Before this is done the mandar trees are cut down or onlv 
a fringe left around the circumference of the grove. The betel-nuts in a 
fully planted grove are thus about 6 to 7 feet apart each way. A certain 
amount of irregular planting takes place, however, as vacancies occur, 
and in selfishly conducted plantations the trees may be found here and 
there not more than 2 or 3 feet apart. It is probable that there is a certain 
amount of self-sowing, as it is not usual to find two or three trees growing 
in a clump so close to each other that they could not be healthy. In most 
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plantations also a distinct percentage of cocoa-nuts ate interplanted 
among the betel-nuts, so that an old plantation in many cases has lost all 
its original regularity and becomes a dense jungle of palms with only a 
winding footpath leading to the owner’s house. This generally stands on 
the bank of a tank and near the middle of the holding. 

The seasons of flowering and fruiting may be said to be distributed 
throughout the year. The flowers that form in January will ripen fruit 
in October ; the flowers formed in March will fruit in Deceinber and 
January. The harvesting period is from October to the beginning or 
middle of January, but occasionally the new flowers may begin to form 
in December or January on trees from whi(di last year’s fruits have not 
been collected. 

If a few trees are planted near villages, but not in regular groves, the 
betel-nut may fruit when it is only 6 or 7 years of age. In plantations they 
rarely fruit before the tenth or twelfth year. The trees subsequently put 
out in the plantation (just as the first set begins to flower) do not come into 
bearing for 20 years. There is no third planting except, as already stated, 
to fill up vacancies. Land formerly coshered with betel-nuts, if re-planted 
with them, even after a rest of several years, in the form of mandar groves, 
does not, as a rule, yield until the palms are 20 years, old. It will thus 
be seen that it takes at least 30 years before a betel-nut plantation 
comes into full bearing. The fruiting life of a tree may be put at from 
30* to 50 or 60 years after maturity, and the total life of the tree might 
thus be stated at from 60 to 100 years. 

The soil of the Bengal plantations is the ordinary grey sandy loam on 
which rice is grown. Occasionally the plantations are surrounded by a ditch 
and wall made of the soil thrown up from the ditch, but this appears to be 
more intended for protection than drainage. More inland, in the districts 
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on 
considerably higher land, and usually as special gardens or avenues in 
gardens, or along the high banks of the streams. In Northern Bengal and 
Assam the fan leaf is very often trained to grow on the Areca palm stems, 
so that the two industries are combined, while in the great nut-producing 
districts of the Sundribans the betel-leaf is never or very rarely grown in 
the nut plantations. In the lower portions of Sylhet and Cachar, on the 
other hand, betel-palm groves and pepper betel-leaf houses are very char¬ 
acteristic features of the river-banks. Taylor informs us that the average 
number of trees to a higha in the Dacca district (two-thirds of an acre ap¬ 
proximately) would be about 700, but he adds the palm is usually planted 
around gardens and huts and not in solid clumps. 

Bombay Presidency ,—The betel-nut may be said to be chiefly grown 
along the coast from Kolaba, Thana and Kanara to Goa. Interesting 
particulars will be found in the Gazetteers of these districts and more 
recently in Mollison’s special Report on the Betel-nut, Pepper and Car¬ 
damom Gardens of Kanara, as also in his Textbook of Agriculture (l.c. 257-8). 
He there tells us that the Areca is cultivated chiefly by Haviks—a race of 
cultivators supposed to have come originally from Mysore. It does not 
matter much,” he writes, “ whether the soil is naturally fertile or not, 
because the yield of the crops grown is mostly affected by the quantity and 
quality of manure directly applied. ... In many gardens irrigation is 
not required even in the hot weather. At this time a trickling stream, fed 
from natural springs, may be seen running along the main channels or a 
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perennial ndla passes by the main channels through the garden. The 
soil is thus kept continuously moist.” “ The palms are raised in seed¬ 
beds and are once transplanted before they are planted out permanently. 
The first seed-bed is carefully prepared, the soil is dug, broken fine and 
mixed with leaf-mould. Fully matured nuts from old trees are specially 
selected for planting. These are planted about 9 inches apart in April. 
The seed-bed should be kept thoroughly moist. The shoots appear in 
June. The seedlings are transplanted in October into any moist place in 
the garden or along the watercourses about two feet apart and remain until 
permanently transplanted. This permanent transplantation is usually 
done towards the end of the rains. In the following March the trees are 
manured with leaf manure and the manure is covered with fresh-cut 
branchwGwd which is partially withered but which retains the leaves. 
The object of placing a layer of small branches above the manure is to 
break the force of heavy rain.” 

“ The betel trees are manured as described every second year and 
come into bearing in ten years or so. The plantains are maintained 
for some years after the betel-palms are permanently planted, but in time 
are removed and cardamoms planted between the palms, and on the stems 
of the latter pepper-vines are trained. Betel trees are known to fruit 
freely for 30 or 40 years, and there is a popular belief that they are 
sometimes profitable much longer. On an average each tree has two 
bunches of fruit, sometimes three or four. But two good bunches yield 
as much as three or four inferior ones. The size of the bunch depends upon 
the manure used and upon the rainfall. A good bunch gives 200 to 300 
nuts and a specially good one about 400. With unfavourable rain or cloudy 
weather in April or May many of the young nuts fall off and a smaller 
number of nuts on each bunch reach maturity. The trees produce flowers 
in March and April and the nuts are ripe in November or December, but to 
some extent the trees produce flowers and fruit out of season” (l.c. 259). 

The flower spatln^s and leaf-sheaths are “ valuable products in the 
garden economy. They are used to provide hoods for protecting the 
branches of betel-nuts from the rain. If unprotected the nuts rot. Two 
sheaths are used to make one liood. The hoods are made and tied on by 
professionals who come from Mysore territory and below the Ghats. A 
good workman can make 250 hoods per day and is paid Rs. 2 per 1,000. 
This operation and tying them on costs at contract rates Rs. 10 to 12 per 
1,000 bunches and two meals per day. The men do not ascend and descend 
each tree. When once they have climbed up, by means of slight exertion 
they swing the tree and deftly catch hold of another and rarely descend to 
the ground for hours. These expert climbers also gather the fruit by 
cutting the bunches from the stem, getting Rs. 4 per 1,000 bunches and 
three meals per day ” (/.c. 260). 

South India .— A good deal has been written on the subject of the 
special cultivation pursued in Mysore. Cameron {For. Trees, l.c. 
324-6) practically reprints the account given in The Mysore Gazetteer 
when he says :—‘‘ Areca-nut gardens are a profitable source of income 
both to the cultivator and the State, the latter deriving a large revenue 
from a halut or custom duty levied upon the nut. The finest betel 
gardens are situated on the confines of the Malnad where there is a 
rich soil and plenty of water.” “ It is necessary, during the rainy 
season, however, to drain off superfluous water by means of open 
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ditches placed at intervals between the rows of trees, for although the 

areca requires a perennial supply of moisture at no great depth in the 

subsoil, it is keenly susceptible of being waterlogged.” “ In topes exclu- Distixnco apart. 

sively apportioned to the areca-nut, the planting is mostly too close ; 1,200 

to 1,500 trees being allotted k) the acre, exclusive of the banana trees.” YiPid. 

“ A full-grown tree is calculated to produce 250 to 300 nuts annually.” 

Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the 
Godavari district, says a man owning a plantation of 3 acres is considered profitable, 
rich. The plantations contain mangoes, plantains, cocoa-nuts^ jack- 
fruit, oranges, pomegranates, and these form a fringe around <iiid also 
lines within, but areca-nuts are planted 10 to 12 years after the rows of 
other fruit trees have been established. 8eed-nuts are selected specially Selection of 
from trees over 50 years of age because these form few but exceptionally 
large nuts. It is believed that such nuts ensure timely sprouting and 
steady growth of the future tree. The details of the nursery, of the trans¬ 
planting, etc., followed in Godavari are similar to those already fully 
discussed. The harvest season is generally in the months of August, Harvest. 
September and the first half of October. 

Burma. —Mr. G. G. Collins has recently published the following brief cultivation in 
account of the cultivation of Betel-nuts in Toungoo :—“ The Toungoo 
district is noted for its cultivation of and trade in the betel-palm. This Locality, 
is confined almost entirely to the Karen tracts lying in the Kanni (Leitho), 

Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river.^’ 

“ The gardens are formed particularly on the lower slopes of the hills 
which form the eastern boundary of the district and from which run the 
numerous streams that drain to the Sittang. The cultivated area covers 
at intervals a course of some 200 miles from North to South. The produce 
of the trees varies with tin? locality; a fair average maybe 100 per tree. Yield, 
but as many as 400 to 600 nuts have been obtained from one palm.” 

“ The cultivators of the betel-palm also grow oranges, many to a large 
extent, and the trade in both products in this district is very large. The 
price of the betel-nut at the gardens after drying varies from Rs. 80 to Price. 

Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss 
(viss = 3*65 lb.). 

Diseases and Pests.—It may have been inferred that in the chief Indian Diseases 
area of production, viz. the Gangetic delta, the plant is cultivated on flat inter- Pests, 

fluvial tracts very little raised above inundation level, and has practically no 
labour bestowed on it during the half century or more that it continues to yield 
fruit. In other parts of India the palm is grown under a high state of cultivation 
with much attention and money devoted to it. These two extremes—utter neglect 
and careful treatment—should manifest, and perhaps naturally, widely different 
conditions of disease. Butler, in a paper on Some Diseaees of Palms {Agri. 

Journ. Ind.y i., pt. iv., 299-310), observes that fungus diseases are fortunately Fungal, 
rare though a few have appeared in recent years, each apparently confined 
to a particular part of the country. He then gives details of the diseases Mysore, 
found on the betel-nut palms of the Malnad district of Mysore and of Sylhet in 
Eastern Bengal. It would appear that in the former locality a fungal disease 
is known as hole roga or black rot, but that “ up to the present it has not been Black Rot. 
found elsewhere and, as it does not appear to have extended much during the 
time it has been observed, it is probably favoured by the special climatic con¬ 
ditions of the locality where it occurs.” Butler is of opinion that the disease 
in question is caused by a fungus of the genus Phytophthora. The reader should 
consult the original paper for all necessary details. The practical aspects may 
be here summarised. The sporangia require to fall into water to ensure their Moisture, 
full propagation, and hence the spread of the disease is closely dependent on con¬ 
ditions of moisture and rainfall. The disease originates on the flowering and 

87 



ARECA 

CATECHU 

Betel-nut 


Protection. 

Sylhet. 


Bombay. 

Whitn-ants. 
A Borer. 

Bengal. 

Plague. 

Indolence. 


Loaa of Revenue. 

Dead stinups. 


Dostructlou o£ 
Tisaue. 

Causes of Plague. 


Remedy. 


THE BETEL-NUT PALM 

fruiting inflorescence, and for its growth it is necessary that moisture should 
exist at that period. He accordingly recommends steps being taken to secure 
a change in the period of harvest. The late crop of former years he regards as 
having been beneficial, and may bo obtained by departures in the method of 
cultivation. So also improvements in the nature of the covers presently used 
to protect the inflorescence, he views as very desirable. Covers that leak, he 
adds, are likely to be more injurious than none at all. 

Speaking of the Sylhet disease, he says that the general symptoms are the 
same as* those in Mysore kole roga^ namely, the dropping of the nuts before 
maturity. Gradually the swollen green part below the leaves is seen to diminish 
in size. Withering of the outer leaves then follows, and finally the whole head 
dies and falls off. “ The conditions resemble those which would be caused by 
drought or some general disturbances and not by a local disease at the crown of 
the palm. No trace of any parasitic fungus can be found in the earlier stages 
at the top of the tree. The stem is generally healthy. Below ground, however, 
matters a^e difforezit. Hero there is invariably a rot, either of the roots or of the 
below-ground part of the stem even in very early cases.” Reasoning from 
analogy with other root fungi, Butler recommends the surroimding of affected 
portions by trenches. But to be effective, trenching must be undertaken as 
soon as the first disease appears in the garden. The trench should bo two feet 
deep, about a foot broad, and drained so as to prevent water accumulating in 
it. It should entirely surround and cut off the first affected palm or palms. 
[Cy. Peats and Blights of the Tea Plants 1903, 413.] 

Of Godavari, it has been said that white-ants often injure the palm materially 
by eating the rootlets. Of Bombay, Mollison (/.c. 262) observes, “Betel-palms 
are not much affected with disease. A borer does considerable damage. It 
cuts a tunnel from the root upwards and in time reaches to the growing top. 
The damage there done is so (considerable that the top withers and when wind 
blows breaks off and falls to the ground.” 

Idle investigations conducted by me in the great botol-nut area of Bengal 
left the impression on my mind that there was less to be surprised at in the 
severity of the plague tliat devastates the plantations than in the infrequency 
of its occurrence. It is next to impossible to imagine any industry existing at 
all under the conditions of abject neglect that prevail in the Bengal betel-nut 
districts. All that the owner of a plantation does is to lay the estate out on the 
principle of the greatest number of trees on the least space, and at the lowest 
labour and expense possible. He then builds his house, and he and his sons and 
grandsons settle down to a life of family disputes that not infrei^uently lead to 
lawlessness. Ho hires out Ins plantation to contractors wlio collect the fruits in 
any way they think fit, tlio owner all the while sitting by in a state of complete 
inclitforence and indolence. Ho neither drains, manures, nor cultivates liis 
plantation in any form worthy of the name but lives in opulence until plague 
appears, when, if his property chances to be devastated, he gathers together 
his movable goods and leaves the district inorder to escape payment of the revenue 
or rent during the twenty years of renovation that may have to bo faced. 

After tlie most careful examination of numerous plantations (or rather 
jungles) of betel-nut palms in Eastern Bengal I failed to find any serious insect 
or fungal hliglit on the trees that were nevertheless seen to be dead and dying in 
every direction. Tlie crown of loaves withered and was blown off, leaving a 
dead stump behind, until what was once a plantation looked like a harboiu* with 
thousands of masts. The destruction was not confined to particular plantations 
but had 8pr(»ad over the cc^untry like a great wave of infection in such a manner as 
to justify the name of “ Plague ” that had been given to it. On microscopic 
examination, the tissue of the deml and dying palms was found to be permeated 
with an organic agt'ut of (U'struction in wliich it might l3e said that the funda- 
mcmfal tissue had invaded and devoured the fibre vascular. The condition, in 
other words, was very similar tio tliat described imder the name ” TyloaeaP As 
seen in Europe on the vine, the cucumber and other plants, that constitutional 
disease is believed to be induced when an undue amount of moisture is given to 
the roots, whilt’» the leaves ari^ at the same time exposed to an abnormally dry, 
hot atmosphere or the revtwse conditions. The cultivators in Bengal admit that 
plague follows when the soil becomes abnormally dried up, through failure 
of the customary showers in January^ more especially if the hot months are 
ushered in by a cyclone, d'he remedy lies in more generous spacing, when laying 
out the plantation ; more careful cultivation, in winch drainage, irrigation and 
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manure are provided ; and lastly an extension of the system of combination of Combinatioa 
betel-nut cultivation with that of other fruit trees. The cultivation of surface 
crops such as vegetables, ginger, tobacco, pepper-betel, etc., would also no 
doubt prove not only profitable but beneficial to the palms. They would retain 
moisture in the soil and preserve a healthy balance in its food materials. But in 
the country where betel-nuts are grown on a large scale and with tlie class of peo]de 
who engage in that remarkable branch of agriculture, such prevontiv'e yieasures 
would perhaps be next to impossible, unless they could bo made coinpulso’ v. 

MANUFACTURE,—Preparation of the Nut. — It would takonian v pages Nut. 
to detail tlie various methods of preparation pursued in B(uig{vl, Assam, 

Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled 

nuts are boiled, in others not; occasionally the nuts either before or after 

boiling are sliced or cut up into variously shaped pieces ; lastly certain Boiled. 

qualities of the nut are recognised according to region of production and 

variety of plant or degree of maturity at which » oilected. On this subject 

the authors of the Pharmacogra/phia Indica (hr. 5:^2) say : The varieties of 

the nut met with in trade are numerous ; they may be classed as natural 

and artificial: the first class includes different varieties of ripe betel-nut 

produced by cultivation which have not undergone any preparation ; the 

second class, all nuts, ripe or unripe, which have been treated by boiling or 

other process before being offered for sale.’’ Mollison observes that in 

Kanara the nuts after being boiled are dried in the sun and sorted into three Dried. 

kinds, viz. chikni^ beita, and gotu. The first and the best quality sells at Trade Qualities. 

Rs. 6 to 7, the second at Rs. 3 to 4, and the third at Rs. 2 to 2J. Taylor 

describes the Bengal method of shelling and cleaning the nuts before being 

sent to market. Briefly it may be said the fruits are cut off the branches, 

collected in baskets and spread out to dry, most frequently on the roofs of 

the houses. They are never boiled, but are simply cut open and assorted 

according to size. 

The Extract, —Mollison says—“ The scraped nuts are boiled for about Extract, 
two hours in fairly large copper pots. A handful of lime or of the 
ash of the bark of matli (Tenninatia tonientoHa) is added to the 
water. The presence of lime causes the water to become red or red- 
brown in colour as the boiling proceeds. The water also becomes thick 
with a resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growth from each nut comes out or becomes absorbed 
in the extract. The nuts are removed by a long-handled ladle (zdra). 

The ladle has perforations in its bowl which allow the extract to drain 
from the nuts back into the pot. The extract is again and again used for 
boiling fresh supplies of nuts, pure water as required being added from 
time to time to prevent the decoction becoming too thick and concen¬ 
trated. The extract after being used for boiling repeatedly becomes deep 
red-brown and thick. It is then emptied into another broad-mouti?ed 
vessel which is placed under full exposure to the sun. The mass by 
evaporation thickens and A reca Uaterha or hossa is the product.” Several Koua. 
other writers allude to this extract. In the Dictionary passages from The 
Thana Gazetteer^ and from Baden Powell’s Panjdb Products will be found. 

Very little of a definite nature is known regarding it, however, further 
than that it is always prepared when the nuts are boiled and is used to 
flavour and colour inferior nuts. But no particulars are available as to 
the existence of a separate trade in the extract kossa itself. 

Properties and Chemical Composition. —The reader is referred to 
the Pharmacographiu Indica for full particulars under these headings. 
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Briefly it may be said that the chief use of the betel-nut is as an as¬ 
tringent and stimulating masticatory. To some extent it is employed in 
Medicine, the unripe fruitsare in India viewed as laxative and carminative, 
and a paste of the powder of the dry or burnt nut is used as a dentifrice. 
In Europe the ripe fruits have been employed as an anthelmintic and as¬ 
tringents Most writers affirm that occasionally the nuts (especially when 
eaten fresh) are found to possess intoxicating and poisonous properties. 
This is believed to be an accidental peculiarity of certain trees which 
thus show a reversion to what may be the wild condition. This poisonous 
property has been ascertained to be destroyed by boiling, and hence 
no doubt has come into existence the system mentioned above of 
preparing the nuts for market by various methods of cooking. It 
has beerS ascertained that the active and poisonous principle present 
in areca-nut is an alkaloid A recoline. The antidote to this, as recom¬ 
mended by Rumphius (in 1741 a.d.), is said to be salt, lime-juice or 
acid pickles. 

TRADE, —Betel-nuts are not only very largely produced in India but 
arc i?nported from Ceylon, the Straits Settlements, Sumatra and China. 
In 1895-0, the year before the effects of the Bengal betel-nut plague 
became serious, the foreign imports stood at 58J million lb., valued at 
361 lakhs of rupees. Steadily these imports improved until in 1899-1900 
they stood approximately at 90 million lb., valued at 02^ lakhs of 
rupees. These figures may be accepted as representing a loss to the Indian 
producer of 26 lakhs of rupees. This opinion may be confirmed in various 
ways. In my report on the ravages of the betel-nut plague it will be found 
that I have stated that in many plantations visited there was a loss of 
from 50 to 90 per cent, of the trees. The returns of the river traffic from 
the betel-nut area into Calcutta, showed for 1895-6 a decrease of 8 million 
lb., as (compared with that of the three previous years. The trade 
still further declined for the two following years but revived very greatly 
subsequently, and has now been more than restored to itsformer magnitude. 
It will thus be seen that during the disturbed years above indicated pro¬ 
duction in Bengal decreased by the exact amount that the foreign im¬ 
ports increased, involving a loss during these years of some £200,(XK) per 
annum to the betel-nut growers of the province. But since 1900 the 
foreign imports have continued to increase, till in 1906-7 they reached 
119,732,410 lb., valued at Rs. 1,15,35,030. The foreign exports were 
280,782 lb. in 1896-7, and for the five years ending 1906-7 they were 
375,050, 341,937, 320,176, 343,526, and 289,770 lb. To these amounts 
would have to be added the re-exports, which in recent years have varied 
from some 20 to 40 thousand lb. 

The magnitude and importance of the Indian production of betel- 
nuts may, however, be judged of by the extent of the coasting trade. 
During the three years ending 1905-6 the inter-provincial exchanges 
have ranged from 57 to almost 64 million lb. of Indian-grown nuts valued 
at from 82 to 89 lakhs of rupees. Of that amount Bengal has exported 
from 32 to 37 million lb. Burma is the largest importing province, and 
has taken from 29 to 34 million lb. Of the internal trade mention may 
be made of Assam. It produces these nuts chiefly in Sylhet andGauhati, 
but the large number of Indian coolies concerned in tea-planting are 
dependent on the supplies drawn from Bengal. Madras is supplied very 
largely b}' the Malabar Coast, and the exports of South India go mainly 
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to the Straits while Bengal exports to Burma. Judging by the coast¬ 
wise trade alone, the chief areas of production are Bengal, Bombay, Madras 
and Goa, mentioned in the sequence of their importance. A certain 
proportion of the quantities recorded as carried by rail and river 
appear again in the sea-borne traffic (the coastwise and foreign exports) 
or they have been derived from the foreign imports, but allowing for all 
such necessary corrections, the transactions by land routes must be 
accepted as greatly augmenting any estimate that might be framrvi as to 
the total quantity and value of the Indian production. But over and 
above all published returns there is still a source of error (and in this case 
an important error) in the local or village cultivation and consumption village 
which escapes registration entirely. As a deduction from the estimate 
that might be arrived at from the study of foreign supply flus Indian 
production, the Foreign Exports would have to be accounted for, say 250 Foreign Exports, 
to 350 thousand lb. These go mainly from Bombay ports and are derived 
chiefly from the coastwise imports from the other parts of that Presidency 
with a smaller supply from Goa and Madras. Madras is the next most 
important exporting province. Bengal, the chief producing province, 
exports very little to foreign countries. The Trans-frontier (land) traffic 
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc., 
has during the three years ending 1906-7 been 53, 46, and 64 thousand lb. 

From the published returns of foreign imports and Indian production, Total 
briefly indicated, it would seem safe to affirm that the annual consumption Trans- 
of betel-nuts in India itself cannot be far short of a valuation of Rs. 225 actions, 
lakhs, or say £1,500,000. The price adopted in making that calculation 
has been obtained from the mean of the declaration value in the foreign 
imports and internal traffic for a period of five years. But if the foreign 
imports alone be considered, the price would seem to be from Rs. 5*78 in Prices. 

1895-6 to Rs. 7*87 in 1898-9 and Rs.6-98 subsequently per 100 lb. 
of nuts. These figures correspond sufficiently nearly with those given by 
O’Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-0. The 
retail price may therefore be expressed at 2J to 3 annas per lb. The 
following quotations from the Bombay market price list of different trade 
qualities may be regarded as amplifying the above average calculations :— 

White Betel-nuts .—Goa, Rs. 8 to 10 per cwt. ; Mangalore, Rs. 14 to 22 per 
cwt. ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt.; 

Asigree, Rs. 12 to 14 per cwt. ; Kanarese, Rs. 16 to 20 per cwt. ; and 
Severdani, Ps. 18 to 19 per cwt. Red Betel-nuts. —Malabari, Rs. 14 to 16 
per cwt. ; Kumpta, Rs. 12 to 18 per cwt. ; Marorkhudi, Rs. 16 to 17 per 
cwt. ; Goa, Rs. 24 to 32 per cwt. ; Wasai, Rs. 20 per cwt. ; Malwa, Rs. 12 
to 13 per cwt. ; Vingorla, Rs. 12 to 13 per cwt. ; and Calcutta, Rs. 10 to 
12 per cwt. It would appear that the poorer classes use various substitutes 
for the betel-nut, for example the seeds of CaUinms ererttfs, Roxb. 

ARENGA SACCHARIFERA, LahUl. ; FI. Br. Lnd., vi., 421 ; D.E.P., 

Roxb., Trans. Soc. Arts, 1804, xxii., 366-8 ; 1806, xxiv., 155 ; Gamble, h» 302 - 4 . 
Man. Ind. Timbs.^ 728 ; Dodge, Useful Fibre Plants of the World, 66 ; 

PALMEiE. The Sago-palm of Malacca and the Malaya, taung-ong, eju, 
gumuti, etc.; very commonly cultivated in India and wild in the forests 
of Burma and Assam. It flowers about the tenth year. 

At the base of the petiole is found a beautiful black horsehair-like Fibre 
known as the Eju or Gomuta Fibre. Within the sheaths is a layer of reticulated 
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fibres said to be in great demand in China for caulking boats. It is also used for 
kindling fires and in Manipur to filter water. It has been recommended for ropes 
intended for use under water and even as covering for submarine telegraph 
cables. The coarsest fibre is only fit for brush-making. For this purpose the 
leaves are first washed and then soaked in an alkaline solution (Morris, Cantor 
Lect.^ Journ. Soc. Arta.y Oct. 18, 1895, 931). Sandals are made from the loaf- 
sheath. [Gf. also Roxb., Oha. on Svhatitutea for Hemp and Flax^ 1809—a paper 
which gives some results of a comparative test with eju fibre.] The sago from 
the interior of the stem, although inferior to that obtained from the true sago 
palm { fie.tro.irtfion Haiftt, Rotib.), is nevertheless an article of Food. It is the 
source of the Java Sago, which is of considerable importance throughout the 
Malaya, although the palm is chiefly cultivated for its sap from which palm-wine 
{toddy), spirit (arak), sugar and vinegar are prepared (see Malt Liquors, p. 760). 
A long and interesting account of the process of extraction of the sap 
(Simmonds, Trop. Agri., 248) will bo found in the Dictionary (i., 303), and 
Tschircn (/ndwc/ie Heil und Nutz-Pflanzen, 159-161, pi. 97) describes the uses 
and appearance of the palm in Java. The latter observes that it is not worth 
while to grow the palm for sugar because its production per acre is insufficient. 
Ho gives the yield for .Java as about 8,000 lb. per hectare (say 2J acres). The 
estimate quoted by Simmonds is about fi,600 lb, to the acre. Jumelle {Lea 
Cult. Colon. PI. {Aliment.), 27) says that about 400 trees can be planted to the 
acre and from each tree can be had 154 lb. of sago, giving the enormous total of 
61,600 lb. to the acre. Roxburgh remarks that one palm gave about 150 lb. of 
good sago-meal. The palm will grow on soils whore the cultivation of cereals 
could not succeed. “ The palm dies after ripening its whole crop of fruit, and 
the stems, which speedily become hollow, are then useful for trouglis and water- 
channels, lasting well underground ” (Gamble, l.c. 728). [Cf, Milburn, Or. Comm.y 
1813, ii., 310; Der Tropenpflanzer, iii., 498-500; v., 364-5.] 

A, Wightil, Qt-iff- ; Talbot, List Treea, etc., 1902, 340. This is the dadsel, a palm 
which according to the excise reports is often tapped for toddy. 


ARSENIC (Oxide), including Orpiment and Real^rar ; Ball, 
Man. Econ. (feoL hid., 1881, 162, 592, 606 ; Holland, Rec. Geol. Surv. Ind., 
xxxii., 97. This metal is met with commercially in India in either of the 
three forms :—the Oxide, commonly called White Arsenic or Arsenious 
A(;id, safed samhul, somal, etc. ; the Sulphides, known as Orpiment, Yellow 
Arsenic, harifala, hsae-dan, etc. ; and Realgar, Red Arsenic, mansil, etc. 

White Arsenic; is purely a manufactured article obtained by sublimation in 
the smelting of arsenical pyrites. The sulphides are natural minerals, though 
they can be artificially produced. Of orpiment there are two qualities, (1) tho 
medicinal and criminal form, consisting of smooth shining scales, which is chiefly 
imported into Ilonibay from the Persian Gulf ports, and (2) tho coarser and 
less poisonous form, which occurs in opaejue masses. The sulphides of arsenic 
are regularly drawn from Munsiari in Kumaon, from Chitral and from Upper 
Rurma and Yunnan. An interesting account of the orpiment mines of Chitral 
will be found in The Pioneer (Sept. 9, 1898). That from Munsiari is brought by 
the Rhutias to tho Ragesar fair. Orpiment is also carried from the Swat countrv 
and Kiushgar to Peshawar, and from Herat to Kandahar. All three forms of 
arsenic ha\ e always been imported from Burma and China, and although white 
arsenic is now' mainly brought by sea, tho sulphides still form a valuable transit- 
trade from Western China through Upper Burma. There has been some trade, 
both export and import, in arsenic. The average export of Indian arsenic (ex¬ 
cluding orpiment) from 1897 to 1903 was about 334 cwt., valued at £525, 
whilst the average import was 2,346 cwt., valued at £3,110. In 1906-7 the 
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,925 cwt., valued at 
Rs. 44,196. The imports of orpiment into Burma from Western China averaged 
in 1897-1903, 9,551 cwt., valued at £11,470. The tendency seems to be for the 
trade to increase whilst prices fall. 

It may be mentioned of white arsenic, that of all poisons it is tho most fre¬ 
quently resorted to, especially in the PanjAb, which has about 50 per cent, of the 
recorth'd cases of such poisoning. In the Annual Report for 1902 the Chemical 
Examiner, Panjtib, observed that 64 per cent, of the ctisos of human poisoning 
in that year were with arsenic. However, by tho Poisons Act of 1904 very wide 
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discretionary powers were granted to the local Governments, subject to the 

control of the Governor-General in Council. Special restrictions are placed upon 

the traffic in white arsenic. Orpiment, besides being a Pigment and a Dye, Pigment and 

is an essential ingredient in the manufacture of shellac, lac toys, Afridi wax- 

cloths, etc. [Cf. Taleef Shereef (Playfair, transl.), 1833, 99, 156, 173 ; Watt, 

Ind. Art at Delhif 1903, 211, 221-2, 231; Hooper, Rept. Labor. Ind. Mus.y 
1903-4, 36.] 


ARTEMISIA, lAnn, ; FI. Br. Ind., iii., 321-30; Composit.f. 

A. absinthium, Linn.; Heuze, Lea PL Indnat, 1S95, iv., 343-9. TheAbsintlie, 
Wormwood, afsanthiriy vildyati-afaantin. An aromatic herb mf b with in Kashmir 
at attitudes of 6,000 to 7,000 feet ; distributed to North Asia, Afghanistan, /ind 
westward to the Atlantic. 

This wormwood yields by distillation a darli g eon or yellow Oil having a 
strong odour of the plant and an acrid taste. In large doses it is a violent narcotic 
poison. In Medicine the whole herb is considered an aromatic tonic and 
anthelmintic, but in Europe is now relegated to the position ot a domestic 
medicine. A liqueur consisting of an alcoholic solution of oil of wormwood with 
flavouring ingredients forms the Absinthe so largely consumed in Franco. Foster 
{Engl. Factories Ind.. 1618 ‘21, 338) alludes to “wormwood wine” among the 
articles provided for the Company’s ships. 

A. maritfma, hnn.; Pharmacog. lnd..y ii., 288. Wormsood, Santonin, ahih. 
kirmdldy kirmdri-own {or kirmdnI ova)y etc. A very \ ariable plant found in the 
Western Himalaya from Kashmir to Kumaon, altitude 7,000 to 9,000 foot, and 
abundant in Western Tibet on salt-plains between 9,000 and 14,000 feet. The 
Levant wormseed of European commerce comes from Persia, Asia Minor, etc., 
whilst the Barbary wormseed comes from Palestine and Arabia. 

The flower-heads are largely used for their anthelmintic, deobstruent, and 
stomachic-tonic qualities. Santonin is now w^ell known to the Natives of India 
and is largely imported from Germany, but according to Dr. von Schroeder it is 
not poisonous to ascarides as was formerly thought, but merely drives them into 
the large intestine whence they can be removed. Wormseed is brought from 
Russia and also from Afghanistan and Persia, its value being about Ks. 2| to 
3 per Surat maund (37.^ lb.) ^ but much of the prepared santonin sold in the 
bazdrs is adulterated to the extent of three-fourths with gum, boracic acid, etc. 
Details of the trade are not available. Duthio observes that in the Himalaya 
ponies are fed upon this plant with relish, and he adds that “ other species 
of Avtetninia are mentioned as affording good fodder for sheep on the PanjAb 
Himalaya.” The Kew Bulletin (Juno 1893, 127), commenting on this, observes 
that in localities where hardly any other vegetation exists, the use of the worm- 
seed as a fodder plant might prove of value. Church reported on a bundle of 
dry leaves received at Kew from Duthio. The following is his analysis :— 

Percentage composition of AvtemtHim tnnriUnta : 

Water 

Oil, resin, wax, etc. 

Starch, sugar, gum, etc. (by difference) 

Albuminoids (true) 

Fibre 

Ash (includes 2*7 of sand and mica) 

Church remarks that the plant contains rather less albun 
carbohydrates, and more fibre than the average hay of mixed grasses. It is, 
however, thrice as rich in albuminoids as the straw of European cereals. Tijo 
harsh woody texture of the plant and its sickly odour would not commend its 
use as the cliief ingredient in horse-fodder ; but to any animals not deterred by 
these factors it might prove of considerable value under such special circum¬ 
stances as obtain in barren tracts of the Western Himalaya. a. parvijtorn 
is also browsed by sheep and goats. [Cf. List of Himalayan Fodder Plants (ex¬ 
cluding grasses), D.E.P.y iii., 427.] 

A. vSgaris, Linn.; Indian Wormwood, Flea-bane, ndgdouny ndgdoniy tataury 
surhandy etc. A gregarious shrub found throughout the mountainous district 
of India and distributed to temperate Europe, Siam, Java, etc. 

One or two of the forms of tliis species, along with . 1 . AbHiutMuntf con¬ 
stitute the officinal wormwood, but by itself . 4 . vttigariH is not an article of 
commerce. In Medicine it is held to have stomachic and tonic properties, and 
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the modem Hindus regard it as deobstruent and emmenagogue. It may be used 
as an inferior substitute for cinchona in intermittent fevers, and is probably one 
of the sources of the remedy known to the Muhammadans by the generic title of 
afaantm. Said to be used in China in the preparation of an external application 
{moxa) employed in relieving pain (Bretschnoider, Hist. Europ. Bot, Disc, in 
China, 1898, 234). [Cf. Hartless, Note, April 9, 1897; see Alkalis, etc., p. 50.] 

ARTOCARPUS INTEGRIFOLIA, Lhm.; FI. Br. Ind., v., 541 ; 
Gamble, Man. Ind. Tinihs., 652; Urticace^.. The Jack-fruit tree; 
kdnthdl kdntdl, kdthdl, 'pana.'ia, phala, kantaka, etc. A large evergreen 
tree cultivated in the Avarmcr parts of India and Burma and occurring 
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The 
dense mass of dark foliage and the huge fruits make this tree a prominent 
feature of^most Indian villages. 

Of tho 40 odd spocios of At'tovavpttH indigenous to tropical Asia and the 
Pacific, only five are of economic importance in India. The four besides A. i»i- 
are: — (1) .1. thopiiiMha, Roxb.; chaplaah, aam, cham, pani, etc., met 
with in Eastern Bengal, A.ssarn, Burma and the Andamans; (2) A. htruuta, 
Lamh.; the pat-phanaa, anjalli, ayni, hebalau, etc., which occurs in the Western 
Ghats up to 4,000 feet; (3) -i. invintt, Lmn.; the Bread-fruit, divy-halaaa (divy- 
jack), rata-del, etc., an introduced South Sea species cultivated in S. and W. India, 
Ceylon and Burma, but unable to hold out against the Bengal winter; (4) a. 
i.aiiooritti. Roxb : the lakucha, dhea-phul, lovi, kamma-regUf myouk-lok, etc., 
found in Kumaon, Eastern Bengal, South India and Burma. 

Tho hark yields a true Gum and the juice forms a useful Cement. Caoutchouc 
is obtained from all tho above-named species, but the amount is very small 
(Hoojht, liept* Labor. Ind. Mua., 1905-6, 20); that of .4. ineina is employed as 
a glue in caulking canoes. A yellow Dye or Pigment is obtained by boiling the 
wood and sawdust (especially from the root of lAi/ioovha), and this is 
employed in Burma, Madras, and elsewhere in dyeing the garments of priests 
{A(jri. Ledq., 1896, No. 4), but it is said not to dye with mordants {Text. Mer¬ 
cury, Jan. 25, 1896). Tho Lac insect is in Assam often obtained from .4. iiiatt- 
tasha. The bark yields a Fibre, that of a. invina, being used apparently for 
clothing in Otaheito and other islands (Royle, Fibrous Plants, 341). The juice, 
loaves and root are employed in Medicine. Tho Fruits of all the above species 
are oaten occasionally, but that of -i. tutegrifolia is of course most sought 
after. It is mentioned by almost all tho early European writers, and in the 
Ain-i-Akbari, 1590 (Blochmann, transl., 66, 70). The name Jack-fruit was given 
by the Portuguese from the Malayalam tajaka. Kircher gives it tho Chinese 
name of po-lo-ini. Varth6ma {Travels, 1510 (ed. Hakl. Soc.), 159) calls it ciccara. 
Tho fruit is seldom eaten by Europeans owing to the smell of the ripe pulp, but 
tho Natives regard it as one of the best fruits of the country. It is, as a rule,, 
from 12 to 18 inches long, by 6 to 8 inches in diameter, and should bo called a 
frutescence. If tho component flakes bo fermented and distilled they yield an 
alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The Timber 
of all tho species seasons well, and is considered valuable, being used for canoes, 
doors, frames, etc. That of .i, hirnata is the anjeli-wood of commerce, and 
that of .1. intvffi-ifolia is exported to Europe for cabinet-work, turnery and 
brush-backs. [Cf. Vertomannus, Travels, in Hakk Voy., ISfl, iv., 585; Barber, 
Memoirs, 1519 (Leyden and Erskine. transl., 325); Garcia de Orta, 1563, 
Coll., xxviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 20 ; Pyrard, 
Voy. E. Ind., 1619 (ed. Hakl. Soc.), ii., 366; Clusius, Hist. Exot. PI, 1605, 281; 
Boym, FI. Sin., 1656, I., ; Kircher, China Illust., 1667, 186 and pi. ; John 
Ellis, The Mangostan and Bread-fruit, 1770 ; Taleef Shereef (Playfair, transl), 
1833, 116 ; Joret, Lea PI. dans L^Antiq., 1904, ii., 296 ; etc., etc.] 

ASBESTOS ; Ball, Man. Econ. Geol. Ind., 518-9, 631; Holland, Bee, 
Geol. Surv. Ind., x.xxii., 99. A fibrous variety of amphibole wliich in 
Bombay has been called shank-ha-palita (wick made of shells). It is 
reported to occur in Afghanistan, the Panjdb, Garhwal, Bhopawar (in 
Central India), Chota Nagpur, and Mysore. 
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The average recorded yearly production in India would seem to bo insig¬ 
nificant, namely about 5 to 6 cwt., valued at Rs. 40 to 48, but the great increase 
in the demand for fireproof materials has resulted in efforts being made to dis¬ 
cover new and more profitable sources of supply {Min. Rev., 1890-7). Recent 
discoveries in Central India and Rajputana seem likely to prove of value. 

In November 1899 two samjDles of asbestos found in the Jobat State, Central 
India Agency, were sent to tho Imperial Institute, London, for analysis and 
report. The.Director replied that both samples consisted of soft friable asbestos 
chiefly of very short staple. They were of inferior colour, even the s-j- called 
white variety being grey and impure. A commercial expert was of opinion that 
it would not pay to bring it to Europe, but that it might bo fouml useful 
locally for fireproof packing, decorative work, etc. [C/. Aatos, Tr.v. Antiq., 

1843, 356-65; Textile Mercury, 11, 1896; Hanausok, Micro. Tech. Prod. 

{Winton & Barber, transl.), 1907, 156-7.] 

ASTRAGALUS HERATENSIS, linnifv; Pharmacog. Ind., i., D.B.P., 

479 ; Aitchison, Trans. Linn.Soc. (Bot. ser.2), 1888, iii., 49, pi. vi.; Edinh. 3^7-9; 

Trans. Bot. Soc., 1891, xviii., 17 ; Heuze, Les. PL Indust., 1895, iv., 267-8 ; 

Leguminos^. Indian Tragaoanth, katira, gahina, kom, kon, kum, etc. Traga- 
A Persian shrub, very common in the stony soil of the Haririid valley and canth. 
Khorasan, at an altitude of 3,000 feet. 

From this and perhaps several other species is obtained a Gum: called Icatira 
or gahina which exudes from fissures in the bark. This is known in Indian com¬ 
merce as Tragacanth. It is further said that on the stem being cut across, the 
gummy substance shouts out of tho medullary cavity in the form of pipe-Tra- 
gacanth. Aitchison observes : “ Tliis is collected in large quantities near Bezd 
in Khorasan for exportation in all directions to India, Persia and Turkestan 
to be chiefly employed in the stiffening, glazing, and facing of local fabrics. 

Most of the gum sold in India as katira is this and not tho product of any 
Indian plant.” Possibly another species (.1. Hurvikvoiia. Dymoch; anzerut, anzrud, 
gujar, guzhad, etc.) is the drug which was known as sarcocolla to Pliny, Dios- 
corides, Avicenna, etc. It is hardly, if ever, met with in Europe at tho present 
day, although still used in tho East. The gum is imported into India, and is one 
of the principal ingredients in the lep (plaster) employed by Parsis to sot frac- 
tured bones, etc. Tho average value is said to be about Rs. 3 per maund of 
37J lb. Aitchison is of opinion that without further knowledge of the plant 
than was derived from finding tho fruit of an .iHtrai/niuH amongst tho gum and 
from an experiment with the seed, it would have been better not to identity 
this as a new species, since in all probability it will be found to be a form 
already described by Bunge. The drug consists of pale-yellow irregular grains 
not unlike crushed resin, and is said to be collected by being shaken off the 
tree on to a cloth. Eaten by ladies to improve their appearance and to give the 
skin a gloss. 

Astragalus (Tragacanth) Substitutes: the Bassora or Hog-gums of India.— D.E.P., 

This is a group of gums resembling Tragacanth, but much inferior, the colour i., 410, 
being most objectionable. The collective name in commerce is Bassora Bassora or 
Gum, given because the gum of this class which first attracted attention is Hog-gums, 
supposed to have been exported from Bassora. In India these gums are 
collectively known as katira, though Aitchison observes that most of tho katira 
gums are non-Indian in origin. Chemically Tragacanthin and Bassorin are probably 
identical. The Indian Bassoras or Hog-gums are as follows :— 

Ailanthus excelsa. Frunus Amygdalus. 

Bombax malabaricum. Saccopetalum tomentosum. 

Cochlospermum Gossyplum. Sterculia urens. 

Moringa pterygosperma. Stereospennum suaveolens. 

ATROPA BELLADONNA, TAnn. ; FI. Br. Ind., iv., 241; Sola- p.E.P., 
NACEiE. Deadly Nightshade, sangangur, angur-shefa, suchi, girbuti, ^*» 361-3. 
ustrung, yebraj, luckmuna. A coarse glabrous herb native of the Western ®®l^^donna. 
Himalaya from Simla to Kashmir at altitudes of 6,000 to 12,000 feet; 
distributed to Europe and North Persia. 

95 



AVENA 

SATIVA 


D.E.P., 
i., 364 9. 
Oats. 


rorruli5'c. 


l-'odtlor. 


I'liirly TiuHan 
l^coonis. 


OATS 

Tho officinal parts of tho plant are its leaves and the dried roots, which are 
powerfully sedative, anodyne and antispasmodic. The properties of the drug 
are so well known that it is unnecessary to detail them here. It appears that 
although the Himalaya might supply the world with belladonna, its cultivation 
has been but indifferently investigated. [O/. Leake, Agri. Journ. Ind.^ 1907, ii., 
pt. ii., 210-11 ; Paulu8 yEgineta {Adams, Comment., iii., 240), etc., etc.; Phar- 
macog. Jnd., ii., 572 ; Fhickiger and Hanbury, Pharmacog., 465-9 ; Rept. Ind. 
Hemp. Drugs Comm., 1894, i., 172; etc., etc.] 

AVENA SATIVA, Lhm.; FI. Br. Ind., vii., 275; Duthie, Field 
and Carden Crops, pt. i., 13, pi. iii.; also Grasses N.W. Ind., 1883, 31; and 
Fodd. Grass., 1888, 51 ; Mukerji, Handbook Ind. Agri., 247-8 ; Mollison, 
Textbook Ind. Agri., iii., 49-51 ; Gramin^. The Oats and Oat Grass. 

Habitat.—There are some 13 species, in addition to tho cultivated one met 
with in Ti^dia. Of tlio wild forms all occur on tho Himalaya, their area extend¬ 
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kumaon 
and Nepal to the extreme east in Sikkim. The species .4. anpera, Munro, 
in addition to its Himalayan habitat, occurs on the Khasia hills, the 
Nilgiri hills and the mountains of Ceylon. Nowhere are the wild Avenas found 
a>)undantly ; a f(iw plants here and there is their usual condition, though 
several (such as .1. /'afiui, Linn., .1. prateunlH, Linn , and .1. Miib&pirnta, Clairv.) 
are widely disperaed, being met with very nearly throughout tho temperate 
Himalaya. 

History.—None of the tndy indigenous species are over cultivated in India. 
And in fact it would seem that tho Natives do not recognise them jis worthy of 
distinctive names, hence they do not separately distinguish tho species, and the 
following names may very po.ssibly denote any Arena including the cultivated 
. 1 . Matiea : — jai, jawi, jci, javi, gandal, ganer, ganhel, gozang, jandel, etc. There 
would appear to be no well-authenticated classic names for either the plants or tho 
grains in India, Africa, Arabia, Kgypt, Persia, China or Japan. Tho bromos of the 
(Jn‘(d<s and the avena of tho Latins were names given to wild species, but there is 
no satisfactory evidence that either the Greeks or tho Romans cultivated tho Oats. 
Panins AJgineta (Adams, Comment., iii., 78) says that the chapter in Dioscorides 
on this subject is spurious, and that ^Kginota simply translated Galen. The plant 
seems, however, to have been known in Asia Minor during fairly ancient times. 
Ca.spur Ihxuhin [Theat. Hot., 1(558, 470-1) describes and figures two forms, viz. 
alba and mnda ; and of tho former he says that according to Serapion it is called 
chnrUd l)y tho Arabs. A similar reference is made by the Hortus Sanitatia 
(1491) to Serapion, but I have not been able to verify tho passage in question. 
'Phe reference in IMinyto tho Germans who lived on oatmeal porridge, would 
secMii to imply that that was curious and interesting news to tho Romans. 
The ancient Slav ovisu is connected with tho Latin ovia, so that the word 
arena wcaild therefore mean “sheep-weed.” [Cf. Helm, Knlturpfl. und Haust., 
1894, 539.] Do Candolle {Grig. Cult. Plants (Engl, ed.), 373-6) gives the 
derivation of oats as from the Anglo-Saxon ata or ate. He then concludes his 
very inti'resting aial instructive account of this plant as follows:—“ As all 
tlu' varieties of oats are cultivated, and none hav'o been discovered in a truly 
wdld state, it is \ (‘ly probable that they are all derived from a single prehistoric 
form, a native of eastern temperate Europe and of Tartary.” 

One or two popular writers in India affirm that oats wore carried 
there in tlie wake of Chungiz Khan, and that they were well known to 
tho Mughal Einperor.s. In the Ain-i-Akhari, 1590 (Blochmann, transl., 135), 
mention is made of oats in the chapter on Fodder. It has also been 
said that Warren Hastings, when Resident at the Court of Moorshedabad, 
e.xperiniented with oats on the grounds of the Mothu Jheel. Be that 
statement as it may, the cultivation of oats in India certainly dates 
from at least the beginning of the 19th century, and though still un¬ 
important has been extended all over the country, especially in the vicinity 
of large towns and stud farms. The grain does not appear to fill sufficiently 
to justify the attempt being made to introduce it as an article of human 
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food, and moreover its liability to fall from the ears’on its ripening, in¬ 
duces its being harvested when still green. In India, accordingly, it is 
used exclusively for feeding horses. If harvested late, the grains are shed 
and the straw loses much in feeding value. The crop is, however, of con¬ 
siderable value since the straw is recognised as being very much more 
nutritious than that of either rice or wheat. 

Cultivation .— This is similar to that of barley. Diitliie and Fuller Cultiva- 
say that with a copious supply of water, oats will gi/e as many as three tion. 
cuttings of green fodder, and thereafter make sufficient growth to bear a 
thin crop of grain. A large proportion of the Hissar oars area is treated 
in that fashion as a green fodder crop. An acre, Mr. Mukerji says, should Yield, 
yield 20 maunds of giain and 30 of straw. Mr. Mollison observes that 
the finest quality of grain is produced on the lower slopes of the Himalaya. 

The crop is grown to a considerable extent in Delhi, Hissar and Meerut 
districts and to a less extent in Poona, Ahmed nagar, Satara and Ahme- 
dabad. All the acclimatised forms grown on the plains of India produce 
long thin grain with much husk, and the weight per bushel does not 
usually exceed 35 to 37 lb. 

In the plains oats are sown in September to October, or as soon as the Seasons, 
rains have subsided. Mollison, for example, says of Bombay that oats 
are only grown as a rahi season crop, and always under irrigation. They 
grow best on well-drained friable soils of a fair depth. Very light sand 
and dense clay are not suitable. In fact, adds Mollison, “ oats are 
grown on the same kinds of soil and under the same conditions as irrigated 
wheat and barley.” The seed should be broadcasted, and about 100 lb. 
to the acre will be required. The crop comes to maturity in 3J to 4 months. 

The grain can be threshed out on a board or trampled underfoot by bul- crushed, 
locks. Mr. Mollison says th«,t a fair outturn on good soil would be 1,800 
to 2,200 lb. grain and 25 cwt. straw per acre. Oats as given to horses 
in India are invariably crushed and mixed with other food substances. 

[Cf. Butler, Formaline Treat, of Oat Smut, in Agri. Journ. Ind., 1906, i., 
pt. hi., 257-9.] 

Trade .—The imports are small and come for the most part in ships Trade= 
that bring horses. Oatmeal is also to a certain extent imported under 
the heading of “ provisions,” but as it is not separately declared, no 
particulars can be furnished. But the exports are more considerable than 
would at first sight be anticipated. During the past 20 years or so they 
have fluctuated from 50,000 to 80,000 cwt., valued at from 1J to 4 lakhs 
of rupees. In 1906-7 the actual figures were 55,518 cwt., valued at 
Rs. 2,26,022. The traffic is not, however, progressive. It goes very nearly 
entirely from Bengal and to Mauritius. 


AVERRHOA BILIMBI, Linn.; FI. Br. Ind., i., 439; Gamble, D.E.P., 
Man. Ind. Timbs., 119 ; Pharmacog. Ind., i., 248 ; Cooke, FI. Pres. Bomb., i., 359-60. 
i., 168; Duthie, FI. Upper Gang. Plain, i., 132; Gekaniace^. The BiUmbi 
bilimbi, Uimhi, belambu, pulich-chakkay, pulusu-kdvd-lu, vilimbi, hainojom, carambola 
kala-zoun-si, etc. A. Carambola, Linn.; the karmaranga, khamrak, 
kamarangd, kamrangd, tamarak, kamamkha, tamarta, etc. This and the 
preceding are commonly cultivated in gardens. 

These small trees, called, according to Garcia de Orta, 1663 {Coll., xii.), balimba 
in Malaya and cararnbolas in Malabar, are fairly extensively grown for the sake of 
their fruits. It is customary to read of their having been introduced by the 
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THE WHITE MANGKOVE 

Portuguese from America. The kermerick is not only mentioned in the Memoirs 
of Bafeer (Leyden and Erskine, transl., 325), of a date approximately 1519 a.d., or 
about 27 years after the discovery of America, but it is described in such terms 
as to leave no doubt whatever as to its identity. Baber gives his account of 
this fruit in a list of “ Vegetable Products Peculiar to Hindustan,” and makes 
no sort of suggestion of its having been only recently introduced. Those facts, 
when taken in conjunction witli the existence of a Sanskrit name, may bo regarded 
a.s throwing grave doubts on the supposed American origin of the karmaranga. The 
fruits of the Uiit tHhi ripen about the middle of summer and are used in pickles and 
(auTies. The flowers also are sometimes preserved. Of the i'atutmholn, the 
loaves, roots and fruits, having anti.scorbutic properties, are used as cooling 
Mkoioinics. The fruits rii)en about January, and when stewed are very palat- 
aljlo. The Natives sometimes oat them raw. When unripe they are astringent 
and are used as an acid in dyeing, or to remove iron-mould, owing to their 
containing much potassium-oxalate. The Timber is said to be employed in the 
Sundribans for building purposes and for furniture. [Cf. Linschoten, Vog. E. 
Jnd. (ed. Soc.), ii., 3.3; Acosta in Clusius, Hist. Exot. PL, 1605, 286; Jacobus 

Bontins in Piso, Ind. IJlri re Nat. et Med., vi., 102; Rhoede, Hort.MaL, in., tt. 43-4; 
Buchanan-Hainilton, ^'tat. Are. Dinnj., J62; Taylor, Topog. Stat. Dacca, 50; 
Moodoen Slioriff, Mat. Med. Mad., 7.5-6; etc., etc.] 

AVICENNIA OFFICINALIS, Lhnt. : FI. Br. Ind., iv., 604; 
Gamble, Man. Ind. Tiwhs., .646 ; Pharmacog. Ind., iii., 82 ; Verbenacej5. 
The Whit(‘ Mangrove, bina (bani), mada, venkandan, karungandan, tivar, 
oepala, ihanie, etc., etc,. A small tree or shrub of the salt marshes 

and tidal forests of India and Burma ; found also in the Andaman and 
Nicobar Islands and the Malaya. 

The Bark of this tree is astringent and used by tanners [Agri. Ledg., 1902, No. 
17, 48). The aslies of the wood are used to wash cloth. The green fruit mixed 
with buttt'r and boiled is made into a pla.stor for softening and maturing humours 
and to heal smallpox ulceration. The Timber is brittle and employed only for 
firewood ; it i.s report<'d as used in the Andamans in the construction of 
oil-mills, (>t(‘. 

B 

BAMBOOS (the Bambusese of botanists); FI. Br. fnd., 
vii., 375-420 ; 8. Knrz, Bamboo and Its Uses, Ind. For., 1876, i., 219-69, 
335 ()2 ; Gamble, Bamboos of Brit. Ind., Ami. Roy. Bot. (lard. Calc., 
1896, Mi. ; also Man. Ind. Titnbs., 1902,746-57 ; Jioey, Monog. Trade and 
Manuj. iV. h\d., 1880, 67 ; Brandis, Biological Note^ on Ind. Bamboos, 
Ind. For., 1899, xxv., 1-25 ; Remarks on Structure of Bamboo Learcs, Trans. 
Linn. Soc., 1907, vii., 69-92; also Ind. Trees, 1906, 664-85; Froeman- 
Mitford, Bamboo Carden, 1896. To economise space these works will not 
again he cited, though freely consulted in preparing the review that follow'.s 
of the various (‘conomic bamboos of India ; GuAMiNEiE. 

It is proposed to treat the Bamboos from the practical rather 
than the scientitic standpoint, and aia-.ordingly to deal with them collec¬ 
tively instead of under their separate genera. But many of the purposes 
for which bamboos arc utilised are met also by the Canes (Calamus, p. 202), 
by the Reeds, and other basket and wicker*w'ork materials (Baskets, p. 115). 
Tlu' (\iiu*s proper are climbing palms, and the Reeds are species of grasses 
which, from the industrial point of view, are very nearly identical with 
the smaller bamboos. The Reeds proper arc the species of F/trafjmife.s, 
as also certain species of ArttiiRhiaria^ Audvopoffotu Antmh^, 
Isvha itutui, SacciHirt!tn and Tupha. But many basket-materials 
are not grasses, and the link is thus given that carries the attempt 
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to classify these industrial substances away completely from the Bamboo 
and its associates into Mats, until it becomes logically impossible to 
separate Cotton, Silk and Wool—the chief matting materials—from the 
Bamboos, the Canes and the Reeds. 

The following are the chief Indian genera and species of tlic BamJmseiv 
as recognised by botanists, together with the more valuable special pro¬ 
perties of each :—- 

Arundinaria arlstata, Gamble: hhebham^ babain, rato nigdloy East Hiii- ilaya, D.E.P., 
alt. 9,000 to 11,000 feet. .4. lienstfaila, Munro ; the smallest of lri<li.ui bam- i., 336-6, 
boos, met with in South India and Ceylon. .4 eMenuus, Kmv; n, eommon 371 . 
species in Burma, distributed to tho Naga hills and Assam, alt. 5,000 to 7,500 Reed 
foot. Tho iilli bamboo of Assam, where it is used in liouso-eonstruction. Bamboos. 

fnleata, Nees : the Himalayan Bamboo—from tho Ra\ i to Nopal, alt. Smallest 
4,000 to 8,000 feet. Is tho ringdl, nirgdly nd(jrCy mirriy ga: r/, goi'WUy spiksOy ningdloy Bamboo. 
ke.wiy thamy xUhamy kutinOy otc. Culms are exported to tluj plains wiiero they are Jilli Bamboo. 
worked up into bookah-tubes {naicha), bshing-rods, lining for roofs of Juuises, Himalayan 
arrows, basket-work, etc. Tho neat little baskets used by tho hillmon to liold 
tho wool and distaif with which they beguile leisure hours is made of the ringdl 
bamboo. [(If. Ind. For.y 1880, xii., 414; xiv., 309; Gee, Motiog. Fibroun Manuf. 

Pb.y 1891, 13.] 

A. Grimthiana, Munro; khnap or u-MpaVy a thorny shrub of the Klursia 
and Jaintia hills, canployed to tio thatch. [Cy. Ind. For.y 1888, xiv., 309.J 
. 1 . Mrottkerianu, Munro; a ca'spitoso species of the Eastern Himalaya—the 
siriglianiy prongy Qto..'y affords an edible seed. [Cf. Ind. For., 1888, xiv., 310-4; IMiblo Seed. 

For. Adm. Rept.y 1903, 9.] -i. intetmietUn y Munro ; the nigalQy titi ni-gala.y 

pannioky prong noky etc. An East-Himalayan species, alt. 7,000 feet. Is 
an ex(jellent hedge plant, tho culms of which are strong and used for fishing- Kishing-rods, 
rods, baskets, mats, otc. Is largely exported from Darjeeling to tho plains. etc. 

. 4 . h’haHtatift, Munro; the namlang (or xi~kadac namkiruj)y a species of tlio 
Khasia hills, alt. 5,000 to 6,000 feet. Is often specially cultivated and used 
for wattle-and-dab walls. .4. i*ratnii, Gamble; Naga and Jaintia hills. 

A graceful climbing plant which has six stamens and is known as mm pity 

kevay etc. It is used in basket-work and in hut-building, otc. -i. .namU, Hiit-biiii(]in". 

Gamble, another climbing species, may also be mentioned. It occurs in tho 

Jaintia hills and is known as beneng. Is used split as a binding material in 

hut-building. 

A. racemosa, Munro ; tho malingy phyeumy miknUy mheexny phconijy pat- 
hiUy otc. A Darjeeling gn^garious species extensively employed in mat- otc. 

making and for roofs of Nativ^o hou.ses, fences, garden supports, et<\ Lnrgoly 
used in. Darjeeling as fodder for ponies (Ind. For.y 1888, xiv., 308-9). 

A. Hpathiflora, Trin.; the high-level ringaly garu, deo ningaly etc., of tlio N.VV. 

Himalaya (from the Sutlej), alt, 7,000 to 9,000 feet. Is the common under¬ 
growth of deodar and pine. Often flowers gregariously, .t. iPV/fy/iNaua. South India. 

Nees; the chevari —a slu’ubby species of tho hills of Southern and Western 
India, specially abundant on the Nilgiris. Largely used for mats, baskets. Mats, 
walking-sticks, otc.; exported to Bombay and all over India. The young shoots Walking-sticks, 
are eaten and tho grain has often proved of much value. 

Batnbusa arundinacea, wind. The Spiny Bamboo or kanta bansy hehory j) p 

baruiy katangoy kalaky vaSy ketuay katauaiy kotohay godUy dongiy xnagar banSy ^ *300**1 
ndl banSy vedrUy penti-vedru (hollow bamboo), mxingily kyakatway i^t(;. This * 

tall, graceful bamboo is both wild and cultivated all over India and 
Burma, except in the Himalaya and Sub-Himalaya and the valleys of tho Ganges 
and Indus. It is scarce in tho Central Provinces but not uncommon in Gujarat, Habitat. 

Very frequent in Orissa and the Karndtak, both as a small and as a large 
variety, and abundant in the Konkan and on the Western Ghat ranges. In the 
Deccan it occurs in the valleys (as it also does throughout South India), ascending 
the Nilgiris to alt. 3,000 feet. Scarce in Northern and Eastern Bengal and 
Assam, but becomes common in Burma from Pegu and Martaban to Tenasserim. 

Gamble tells us that it flowers about every thirty years and is reproduced 
by seed, but several writers in the Indian press say only twice in a century. A 
forest of surpassing splendour is transformed into one of desolation and death, 
soon followed by fire, until the charred stems, dust and ashes are all that 
remain. But seeding would appear to take place in sections. A writer in tho Sreding. 
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Oardenere^ Chronicle describes the manifestation of 1862 as having commenced 
in Travancore, extended to Malabar in the following season, and in the next 
year to Coorg and Mysore. 

The seeds, which somewhat resemble wheat, are edible, and have in certain 
years proved of groat value in supplementing food-supplies, more especially 
since flowering very frequently accompanies seasons of famine or scarcity. 
Speaking, probably of this grain. Church {Food-Grains of Ind., 102) gives the 
nutri( 3 nt value as 87. He then remarks: “The food value of bamboo grain, 
after the removal of the husk, is high ; its defects are due to the low proportion 
of oil and mineral matter.” The analysis, he says, shows 73*7 per cent, of 
starch, 11*8 albuminoids, 11*0 water, 1*7 fibre, 1*2 ash and 0*6 oil. The young 
shoots {kalla bans) are greedily eaten and somewhat resemble asparagus ; they 
appear above ground in August. The leaves are very largely employed as fodder, 
more especially for liuffaloes and elephants. The leaves and tender twigs are 
also used medicinally, being supposed to possess emmenagogue properties. 
'I’lie silicious f^eposit within the joints, known as Tahdshir^ though found in most, 
if not all bamboos, was first observed in connection with this species. 

The Culms, whi(;h attain a height of 80 to 100 feet, and are 6 to 7 inches 
in diameter, are very largely employed (although this is by no means one of 
the best bamboos), but they are rather crooked and often knotty. At the 
same time the densely interlacing tliorny branchlets make it difficult to extract 
the felled culms, hence it is not a species that would bo cultivated in the 
commercial supply of bamboos. But as a hedge it has often proved of great 
\'alue, and as Mr. Gamble says, except explosives nothing would have much 
effect against it. It is often badly attacked by a small hemipterous insect, an 
apliis which has been described under the name of Oreifma hamhttsw (Stobbing, 
Injurious Insects, 20-2). This attacks the leaves in such multitudes that it 
causes a sort of Manna to form. \Cf. Taylor, Topog. Stat. Dacca, 1840, Gl ; 
Pharmacog. Ind., 1893, iii., 586-92 ; Jasper Nicholls, Journ. Bomb. Nat. Hist. 
Soc., 1893, viii., 298; also Ind, For., 1895, xxi,, 90-5.] 

B. Balcooa, Hoxb. The haiku bans, balkua, blxaluka, boro-bdns, sil 
harua, teli barun, wamnah, beru, betwa, etc. This well-marked and most useful 
bamboo is a native of the plains on the eastern side of India. The culms are 50 
to 70 feet high and 3 to G inches in diameter ; nodes swollen with a whitish ring 
above and hairy below. It is probably the best and strongest species for building 
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant and 
would hardly be chosen for ornamental purposes. It is much used for scaffolding 
and is very durable if well seasoned by immersion in water, a process said to 
protect it from subsequent attack by itontriehuH beetles {Working Plans, For. 
Jalpai, 1898, 22.) 

B. nutans, Wall, The pichle, bidhuli, nal hdns, mukial, makal, 7nahlu, 
mahl, paoshi-ding-ying, jotia, deobans, wa-malang, sering-jai. etc, A moderate- 
sized gracofid species, found on the lower Himalaya from the Jumna to Assam 
anil Eastern Bengal, doubtfully wild anywhere west of Sarada but common 
near villages and along roads and canals in Debra Dun. In Sikkim it is met with 
up to alt. 5,000 feet. Culms 20 to 40 feet liigh, IJ to 3 inches in diameter, and 
having the internodes 15 to 18 inches long. Strong, straight, hard, good and 
much esteemed, and since they ri.se from the ground well apart, plantations of 
this species cim bo easily and profitably worked (Kanjilal, For. FI. School 
Circ. U. Prov., 1901, 367). 

B. polymorpha, Munro. A common species in the upper mixed 
forests of the Pegu Yomah and Martaban, often associated with teak and dis¬ 
tributed westward to Assam and Eastern Bengal. The culms, which are found 
in dense clumps, are 50 to GO feet high and 3 to 6 inches in thickness, much 
hrtuiched above and curving downwards. The species is known in Burma as 
kyathaungwa {kya-thon-ica), in Assam as betud, and in Bengal as jdma betud ; 
is considered one of the best bamboos for walls, floors, roofs of houses, etc. 
[Of. hid. For., 1876, i., 22; 1896, xxii., 70; 1897, xxiii., 131, 2G3 ; 1903, xxix. 
{flowering of), 244-5, 513-6; Alpin, Rept. Exp. Shan States, 1887-8 ; Ind. and 
Bast Engineer, 1897, IGG, etc.] 

B. Tulda, Roxb. The Common Bamboo of Bengal, tnlda, jovxi, dyowa 
hdns, mak, nuikor, kiranti, rnatela, peka, mirtenga, mitenga, wati, wamuna, wagi, 
nal-bdns, deo-bdns, bijuli, jati, jao, ghora, theiwa, thaikwa, etc. This occurs in 
Central and Eastern Bengal, Assam and Burma, also on the hills of the Northern 
Circars and probably in Orissa. It is cultivated throughout Eastern Bengal 
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and Burma, and is perhaps the most common bamboo in tlio rice country of 
Bengal and Assam. Xt is, however, somewhat difficult to distinguish from «. 
nutoHM, and the two plants are consequently often much confused and the same 
vernacular names given to either indiscriminately. It flowers gregariously over 
considerable areas, but single flowering clumps are not unusual. The culms are 
green, streaked with yellow ; they attain a height of from 20 to 70 feet and 2 to Uses. 

4 inches in thickness. They are regarded as strong, but not so much so as those 
of W. iUticoon. B,oxburgh says that if seasoned in water they become fairly 
durable, otherwise they are soon devoured by a small vontt ivilttH beetle. The 
culms are used for building purposes, roofing, scaffolding, making me(s and 
baskets, fans, window-blinds, etc., and when young are pickled and eaten. 

B. vulgaris, In Bengal this is the hdaini or 6dn;9?'n?‘, that is “ Female D.E.P., 

Bamboo ”—a name which in >South India is also given to it. n ntmiimtceit. j 394. 

In other parts of the country it is tlio Golden or Yellow Bamboo, baridlat sun- Female 
drogaiy kulluh^ or kallak, or vansa-kuhka^ kuhm, ntna, wanet, etc. This cosmo- Bamboo, 
politan species is cultivated and runs wild over the warmer parts of India and 

Burma ; its original country is imcortain, but it is found in Java, Mauritius, Habitat. 

Madagascar, Algeria, the West Indies, Mexico and Central and South America, 

etc., etc. The culms are bright green or striped green and yellow, polished, 

shining. They attain a height of from 20 to 50 feet with a diameter of from 2 to 

4 inches. The nodes ere hardly raised but have a ring of brown hairs. The species 

is used chiefly in basket-making and to some extent in house-construction. Bdsket-making. 

[Cy. Lisboa, Bomb. Urasses, 1890, 140 ; Talbot, List etc.y 1902, 347 ; Firmin- 

ger, Man. Gard. Ind. (cd. Cameron), 1004, 321.] 

Cephalostachyum capitatum, Munm. The gohia, gope, payong, sillea, D.E.P., 
sullra, etc. A shrubby serni-scandent bamboo found in tho North-East ii., 262-3. 
Himalaya and in the Khasia, Jaintia and Naga hills. Is a graceful plant North- 
which often forms dense thickets. Tho wood is used by the Lepchas in pro- eastern 
feronce to that of any other kind (for making bows and arrows), and is also Species, 
regarded as good for baskets. Tho joints of the culms are often 2^ foot long. Bows and 
The leaves are employed as Foddeh and tho seeds are oaten in times of scarcity. 

C. pergracile, Munro. Is known as latangy rmidang^ tinwa, ken>grva^ etc. * 

A deciduous arborescent bamboo common in Burma, and after HetaUu*. qkq 

i'itiamuH HfrivtuM is there, perhaps, tho most abundant of all species. lb doo. 

occurs also in Chota Nagpur and Assam and is being cultivated experimentally Burmese 
in South India. Tho culms aro largely used for building purposes, floating Species, 
timber and mat-making. In Burma tho joints are employed for boiling the 
kauknyin or glutinous rice, tho effect being to produce a long mould of boiled 

rice which can be carried about and oaten on journeys. In Manipur I observed Oookiiig-pots. 
my coolies invariably cooked their food in joints of green bamboo. The fact of 
their being green and the presence of tho fluid within, seemed to render the 
fire incapable of burning these wooden cooking-pots. 

Dendrocalamus Brandisii, Kur/. This is sometimes confused with D.E.P., 
ffifiontouN, and, like it, is often called wabo. Its proper names are kyelowa, iii.^ 71. 
impyu^ wakay, waklu, etc. Mr. Alpin {Rept. on the Shan States, 1887-8) 
calls it kyello bamboo. It is a lofty tufted evergreen species with ashy-grey Bamboo, 
culms from CO to 120 feet in length and 5 to 8 inches in diameter. It is found 
in the tropical forests of Pegu and of Martaban up to alt. 4,000 feet, chiefly on 
calcareous rocks. It is said to flower sporadically and not to die off after flower¬ 
ing. Ni.sbet {Burma under Brit. Rule and Before, 1901, i., 381) says the culms are Boat Masts, 
employed for boat masts. 

D. giganteus, Munro. This truly gigantic grass is a native of tho Malay D.E.P., 
Peninsula but much cultivated in Burma, where it is known as wabo and in ill., 71, 

Assam as worra. It is used in Burma for posts and rafters in house-building, 

for carts, etc., and the joints for pails, boxes, flower-pots, etc. The large culms Bamboo, 
(often 120 feet long and 25 to 30 inches in circumference) aro said to fetch 
Rs. 2-4 each, or in quantity, Rs. 150 to Rs. 180 per hundred. At the Colonial prices, 
and Indian Exhibition, London, I had extra fine culms cut into short lengths 
and prepared as umbrella stands, when they readily fetched 6«. to IOj?. each, accord¬ 
ing to size. [Gf. Varthema, Travels, 1510 (ed. Hakl. Soc.), 218-9.] 

D. Hamlltonil, Nees & Am. In the lower North-West hills this is I).E.P.., 
called chye ; in Darjeeling tama, pao, and pa-shing ; in Assam and Burma 71--2. 
kokwa or kakua, wah, pecha, fonay, wanoke, wabo-myetsangye^ etc. It is a large Hill 
bamboo that flowers sporadically and also gregariously. It occurs in the North- Bamboo. 

East Himalaya, Assam, Khasia hills, Sylhet and Upper Burma, and is distri- 
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buted westward to the Sutlej, though beyond Nepal it is doubtfully indigenous. 
The culms run from 40 to as much as 80 feet in height and from 4 to 6 inches 
in diameter; the nodes are marked with root-scars, the internodes are 12 to 20 
inches in length, and the walls half an inch thick. It is the common bamboo of 
Darjeeling, the Duars and Assam, and is universally employed for all kinds of basket 
and mat work. For building purposes it is not much esteemed. The young shoots 
are eaten as a vegetable, and in Assam a specially prepared substance known 
as gasa-tenga is eaten as a luxury (Hooper, Rept. Labor, hid. Mua.y 1905-6, 37). 
The inner layer of the culm-sheath is utilised for covering Burmese cigarettes. 

Koferring to its straggling habit, Mr. Oliver says : “ When they have no trees 
to sup'^ort them, the main stems bend over, forming impenetrable thickets, and 
the lateral branches ascend vertically, often forming shoots nearly as long as the 
main stems.” Mr. Manson alludes to the value of this species to the tea-planters 
of Darjeeling district in shading their plantations from hot and violent winds. 
[Cf. Agri. Ledg.^ 1896, No. 27, 24.5, 260; Kanjilal, For. School Circ. U. Prov., 1901, 
369 ; For. Admin. Rept. Aaaam^ 1896-7, 14.] 

D. Hookerl, Munro. Th^ seiat^ uaaey^ aejaaiy aijong. demja, ukotang^ pain, 
tiliy kawa ule. A large bamboo with long curving branches, met with in 
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla hills, also 
Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from .50 to 
60 feet high and 4 to 6 inches in diameter, walls about 1 inch thick and internodes 
18 to 20 intihes long. The culms are used in making water and milk pails {chungas). 

D. longispathus, Kur/. A large and handsome bamboo of East Bengal 
and Burma, chiefly m^ar streams. It is known as the khang, ora, wa-ya 
and talagn. Wa-ya in Burmese means “ Stinging Bamboo,” a nariai given in 
alhisioji to the irritafing hairs on the sheath. The culms read’, to 60 f(‘et high ; 
int(un()(U\s 10 to 21 inches long and 3 to 4 indies in diameter, with tlie walls 
lialf an inch Ihick. It often roots at the nodes, and the culm sheatlis are papery 
and more or less })orsistent. It is not much appreciated as a building material, 
thougli used wlieii better kinds are not available. [Cf. Madras Admin. Rept. 
(numerous passages), 1888-9 to 1898.] 

D. sikkimensis. Gamble- 'J’ho pugriany of Darjeeling, wadah of the Garo 
hills anil the tiria, vola in Nepal. A largo bamboo, with ca?.spitose sterns and 
few culms, but these 50 to fiO foot or more high and 5 to 7 inches in diameter. 
It occurs on the hills of the North-East Himalaya—Sikkim and Bhutan—at 
altituik's of 4,000 to 6,000 feet, also at Tura in the Garo hills, and is cultivated 
in several localities. It is the largest and perhaps the moat beautiful species in 
Sikkim, where its thick culms are preferred for making the chnngas (or pails) 
in which water and milk are carried and butter churned. But the leaves have 
th<5 evil reputation of being poisonous to cattle and horses. 

D. strictus, Nees. I'his is the most common, most widespread and 
most universally used of all Indian bamboos. It is the “Male Bamboo,” the 
banSy buna kahan, buna khurd, karail, mathan, mat, burn mat, aalia hunSy hulpUy 
radar, hliirn, kark, kal mungil, kibi hidaru, aadhanapa-vedru, kanka, myinwa, 
etc. Is ili'ciduous, densely tufted, gregarious, has stn^ng often solid culms, 
which average from 30 to .50 feet high and 1 to 3 inches in diameter, ft occurs 
on all moderately dry liills throughout India and Burma, except in Northern and 
Kastern Bengal and Assam. In South India and Burma it reaches a large si/o 
and has hollow’ culms, while in the drier Deccan hills and the Siwaliks it is smaller 
but has lU'arly solid culms. Flowering is usually gregarious : the flowers appear 
in the cold season, the seed ripens in Juno and is shed, but the luisk remains. 
.Vfter flowering, the plants die and are replaced by seedlings. 

Gol. Doveton {Ind. For., ix., 529) gives an account of the Indian uses of this 
bamboo in connection with the Central Provinces, that might be consulted as it is 
characteristic of the species wdierever found. Amongst other uses, he mentions 
rafters anil battens, spear and lanco-shafbs, walking-sticks, wliip-handles, the 
manufacture of mats, rooting, sievCvS, hand-punkahs, umbrellas, chairs, vessels 
for holding grease and oil, bows, arrows, and cordage, etc., etc. When converted 
into charco.d is in request for the finer smiths’ work. The dry stems are also 
usetl tor torches and the production of fire by friction. The leaves are much 
sought after as food for buffaloes and ev'en for horses. The seed is used in times 
of famine as a food-grain, and the young and tender shoots are also largely oaten 
j\s vcgi'tables [Ucc. Rot. Sure, hui., 1903-4, ii., 29, 156, 196). in another 
paragraph particulars will l)o foimd of the recent and Iiighly interesting discovery 
of manna (saccharon) seen on this species. [Cf. Agri. Ledg., 1900, No. 17.J 
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One of the chief European uses for this bamboo is tlu^ inaniifacture of lance- 
shafts. For this purpose solid stems of uniform thickiioss are essential. Rut 
apparently they are only here and there completely solid. Thus the supply is 
unequal to the demand. Split up and again united they are made into iishing- 
rods. For bamboo furniture the hollow stems are now lai'^oly utilised. In 
India it fetches from 8 annas to Rs. 1-8 per hundred in f le forests, but the 
transport charges to the coast are the chief items of oxpen--i\ (Iiimblo estimates 
the total annual production at possibly 100 million culnis. \( 7 . For. . i dniin. Kept. 
C. Prov.^ 1892-3, 13-4; Lisboa, Bomb. Grasses^ 1890, 141 1 ; L')vegrovo, Ind. 
For., 1900, xxvi., 433-42; Smythies,/nd. For., 1901, xxvii., 120; Kanjilal, For. 
FI. School Circ. U. Prov., 1901, 369; Church, Food-Grains of Tnd.. suppl., 1901, 7 ,* 
Rranthwaite, Ind. For., 1902, xxviii., 233 ; Muriel, Ind. For., xxix,, 507-8.] 

Gigantochioa macrostachya, Kurz. The tvk.^erah, modi, madaywa, inanet, 
wabray, etc. An (vorgreon bamboo with striped eulms from 30 to 50 
feet long and to 4 incht'S thick. Native of A.ssam, Chittagong and Burma. 
€4. vevftctiiatn is the beautiful stnpe<l -ipoeies often eultivated in India but 
introduced from the Malay. Gamhl.- suspec-ts ttttt iotiiata, Kurz. the kalia of 
Bengal and talaguwa of Burma, may li.tvo to ho placed under o.rt/tennnthern. 

Melocalamus compactiflorus, Benth., Hook., /. This arborescent, tufted and 
scandcnt ev'crgroen or<m^s in Eastern Bengal and Burma, viz. from Sylhet 
and Chittegoib^ down in Martaban, but is frequent only between alt. 4,000 
and 6,000 feet. It is in Burma known as wa~nive, in the Kaeliin country as 
nachinwa, in Chittagong as Lota, and in Sylhet as CAiral. The culms are 
largely used for basket-work, and when split in the green state may be reduced 
to such fine and pliable st rands that they may be woven. It is the material 
employed in the construction of the shoes worn by the Kachin, Shan and Chinese 
traders seen in Bhanio, and in the eharacdcristic lacquered ware of Upper Burma. 
'J’ho seed is large, edible and mealy, somewhat resembling tlie chestnut. [Of. 
Ind. For., 1902, xxviii., 432 ; Tnd. Art at Delhi, 1903, 223.] 

MelOCanna bambusoides, THn. This is sometimes called the berry-bearing 
bamboo and is known by the following vernacular names— muli, metunga, 
paia, taria, wati, artem, turiah, watrai, kuyaungwa, pagu-tulla, km^inwa, etc. 
Is often called the Terai bamboo. An arborescent evergreen, with distant 
culms, arising from the ramific^.lions of an underground rhizome. Met with 
throughout Eastern Bengal and Burma. In Chittagong it is perhaps the most 
prevalent species, and is universally employed for building purposes and mat¬ 
making. It is very largely exported to Lower Bengal, ami according to the 
forest returns about 16 million culms are yearly required in the Gangotic Delta. 
It is, in fact, from the Indian standpoint, one of the most valuable of bamboos. 
Though thin-walled is strong and durable and has the great advantage of 
being straight and of possessing only very slight knots. It is doubtless the 
paia and aioorja bamboo referred to by Lewin, who observes that whito-ants 
will not attack it. Gregson says the young shoots are often killed by a beetle— 
i yrtoti’ocheius itmyipeH {Ind. For,, XXV., 420). The fruit is largo, edible 
and 0 (;casionally germinat(*s and makes as much as 6 inches growth before it 
drops from the stem (Stapf, Trans. Linn. Soc., 1901-5, vi., 409-23). Tabdshir 
is often very abundant in the stems (Koxb, FI. Ind., ii., 197). 

Ochlandra travancorica, Benth., ex Gamble; irakalli (Brandis), ilta, irul, 
(Bourdillon). A shrubljy gregarious reed or bamboo, met with on the moun¬ 
tains and plains of South India (in Tinnevelly and TVavancoro distri(;ts), up 
to alt. 3,000 to 5,000 feet. It has exceptionally largo flowers and fruits and 
iis many as 120 stamens in one spikelet, united more or loss into a tube. The 
culms attain a height of 20 foot, and the intornodes are sometimes 5 feet in length. 
T. F. Bourdillon, Conservator of Forests, Travancore State, has furni.shod much 
useful information regarding thi.s species. It flowers, ho says, gregariously 
every 30 to 40 years, then dies dowm. The shoots when 6 to 9 months old 
constitute a splendid paper material. For some five years or so a paper-inil) 
was run in Travancore which used this material almost exclusively. Tlie fibre 
has been pronounced superior to esparto but the expense of chemicals killed 
the industry, as it seems a larger quantity was required than with other paper 
materials. [Cf. Ind. For., 1899, xxv., 152.] 

podah (And.) washut (Garo), bolangi 
bans (Orissa). A tufted evergreen species found in Orissa, Chittagong, Burma, 
the Andaman Islands and Malay Peninsula. Used in house-building and 
for basket-work. 
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0. Stocksii, Munro. The kodUf ur sheme, etc., a slender bamboo of the 
. Konkan. Talbot {List TreeSt etc.^ 1902, 348) says it is commonly cultivated 
along the coast but is rare in the Ghat forests. It is a strong bamboo, used for 
pimting-poles, Native umbrellas and baskets. 

Pseudostachyum polymorphum, Munro; filing, purphiok, paphok, wachallf 
hajal, tolli, ndl, bawa, etc. Large shrubby or semi-arborescent bamboo, has 
culms arising singly from a long, creeping, jointed rhizome. Tall and branched 
at the top only, thus often taking support from neighbouring trees. Young 
shoots come away freely and are very straight. This species occurs in the 
Eastern Himalaya, Assam and Upper Burma and ascends the hills (to alt. 5,000 
feet), but is most abundant and prolific in moist valleys or under the shade of 
trees. It is a very valuable bamboo, and in Sikkim is considered tlie best 
sort for the basket-work used on the tea estates, etc. The culms are easily 
split andlihe laths flexible and durable. It is also largely utilised in the manu¬ 
facture or mats and for tying the rafters of huts. 

Teinostachyum Dullooa, Gamble. A moderate-sized tufted bamboo, 
tending to become scandent. Occurs throughout Northern and Eastern 
Bengal and from Bhutan through Assam, Sylhet and Chittagong to Upper Burma. 
There are two forms (possibly two species), a large and a small. The follow¬ 
ing vernacular names have boon recorded for these ; the larger form— dolu, 
dullooa, paksdlu, pogslo, wadroo, gyawa; and the smaller— silloh, bajail, thaik- 
waha, etc. The culms are used as water-pails and in the manufacture of umbrellas, 
also for basket and mat-work, and in the manufacture of the small boxes used 
to carry pdn. It is also employed locally for building purposes. Lewin {Hill 
Tracts of Chittagong, 1869, 130) speaks of the largo kind as much employed for 
making the mats used in loading vessels with cargo. 

T. WIghtll, Bedd. The htida, wontenulgi, etc;., is a tall semi-scandent 
bamboo found on the slopes of the Western Ghdts from North Kanara to 
(/ape Comorin (alt. 3,000 to 5,000 feet). In North Kanara, according to Talbot 
{List Trees, etc., 1894, 200), it is much used in the construction of temporary 
bridg(;s. 

Thyrsostachys siamensis, Gamble. This is called “The Umbrella-handle 
Bamboo,” or the “Monastery Bamboo” {■= kyaung-wa) because of its being 
commonly cultivated in the monastery gardens, especially in Kyaukse and 
M(‘iktila. One of the most elegant of bamboos because of the regularity of 
its nodes. It is casspitose and deciduous ; tho culms become 25 to 40 feet 
high and IJ to 3 inches in diameter; are straight and not branched till high 
uj) but are coven'd with the persistent old sheaths. It is found in Burma 
from Mandalay to Tcna.sserim ; also in Siam. It is largely exported from 
Mouhneiri and used for umbrella handles, for which it is well qualified, being 
light, strong and straight. [Cf. Mason, Burma and Its People, (ed. Theobald), ii., 
99 ; Firmingcr, Man. Qard. Ind. (ed. Cameron), 1904, 321.] 
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Few plants arc more valuable to man, especially to the inhabitants of 
tropical countries, than the various species ot the arboresc^ent grasses 
collectively denominated the Bamboos. The Flora of British India 
describes 117 species as met with in India, and refers these to 15 genera. 
All bamboos may be viewed as of economic and industrial value, but the 
majority do not diticr very materially from one another. It accordingly 
follows that a general statement of the properties and uses of the bamboos 
collectively may be of value, especially when taken in conjunction with 
the fairly detailed enumeration of the specific peculiarities of the better- 
known forms already furnished. 

The Culm or Stem. —It may be said that under most of the genera 
indicated one or more species of gigantic or even arborescent grasses have 
been described by botanists, each of which might popularly be called a 
“ Bamboo.” Many authors, however, speak of Bambusu arundinucea 
as “ the Bamboo,” an expression which is quite incorrect, since the Spiny 
Bamboo of South and West India and Burma is by no means either the 
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most useful or the most abundant species in India as a whole. It is quite 
customary also to read of Baiuhiisa riilf/aris rendered as “ The Common 
Bamboo,” whereas in India, at least, that cosmopolitan cultivated species 
is hardly a common plant. In the rice-producing areas it might in fact 
be more correct to speak of Batnhusa TnUla as “the Common Bamboo,’ 
and as far as Bengal is concerned that certainly is the most abundant 
species, although /?. lUifrooa is nearly as plentiful and ever so much more 
useful. On these grounds the balku bans would be pronounced “ The 
Bamboo ” by the people of India. The terin “ Male Bamboo ” is given 
to any solid (or nearly solid) bamboo used for s])ear or lance staves and 
for walking-sticks, though it is more particularly applicable to Dendro- 
calamus sfrictus, A ruudiuaria Praiaii and Oxfitenauthcra 
Stocksii have also, however, more or less solid culms. 

The home of the giant forms of bamboo is the tropical and' extra- 
tropical forests ; in the temperate nones they dwindle down to mere 
under-shrubs, until they beconio scarcely distinguishable from other 
grasses. A ruudiaarht f' usf/loj-a might be described as the smallest 
and Dcttdi’ocahtunts ifiif(nitcu.< (or />. Hraadisii) the tallest of 
bamboos. Some species have their stems of nearly one thickness through¬ 
out, and possess at the same time very long joints; such are specially 
designated as umbrella bamboos because suitable for umbrella handles. 
Of this nature may be mentioned A ruudiaaria IViffhliaaa^ O-riftau- 
anthera, Stochsii^ PhffHostachys lunulPUsoide,% and Thf/rsostachf/s 
siameusis. In this connection it may be observed that a Calcutta firm, 
who manufacture umbrellas on a large scale, have to import from China 
the canes they use as handles because India does not appear able to compete 
in quality and price with the imported article. Other species form long 
thin tubes suchas Artfudinaria fa(cata,and arc, inconsequence, described 
as huJca-tnhe or fishing-rod bamboos {Ind. For., 1889, xv., 92,141). While 
still others have very thin and uniform shells with large cavities, and are 
in consequence readily adaptable for water-pails, milk-churns, drinking- 
jugs, and the like. Of this nature may be mentioned pallida, 
Betidrocalamus sikhitueasis and Teittoslachtfum Dulhuta, Of 
a very different kind are those specially valued because of the ease 
with which they can be worked up into mats and baskets, as, for 
example, the various species of A ruadiuaria, lia ttthusa rttlf/aris, 
Cephalosfacli t/uiit capitafum, Jteudrocalamus Hamiltouii, Melo- 
calamus cotupacfijlortts and P.seuflostachtjtrm jtohjmorjt/tutu, 
Burmese lacquer-ware consists very largely of neatly made boxes, trays, etc., 
of bamboo wicker-work coated and polished with the thitsi varnish (Ind. 
Art at Delhi, 1903, 218 -24), Lastly, certain bamboos are prized in house 
and boat construction or for scaffolding, because of their great strength. 
These are Bamhusa Balcooa, B, iiutati.s, li, Tulda, Dendrocalamu s 
fjif/atiteuSf J). striefus and Melocattna hamhusoides, Mr. Hannan 
(Textile Fibres of Comm., 145) says : “ The stems of Bamboo when spliced 
are known in the brush trade as the Bamboo fibre. The libres used are 
about an eighth of an inch in width and 6 to 7 inches in length. They have 
a good elastic bending property. . . . This material is also known to 
the trade as ‘ Patent Bass.’ ” 

The bamboo stem, as in grasses generally, consists of a more or less 
hollow culm, with transverse solid joints called nodes. The thickness of 
the woody shell and the length of the internodes varies exceedingly in 
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the different species. One peculiarity is preserved by all bamboos, namely, 
the rapid growth of the young shoots. This is a most important provision, 
for a branched shoot could never penetrate through the crowded mass 
of mature culms. Having in about a month reached its full height and 
thickness, the shoot commences to produce its branches and branchlets, 
and thus weighted, it curves into the graceful plume which is the 
elegant and familiar feature of most species. 

As a rule the bamboo is gregarious, establishing itself so thoroughly 
over certain portions of wild forest tracts that it very nearly exterminates 
all other forms of vegetation. Seen from a height, nothing could be more 
lovely, but, to the traveller who for days together may have to clear a 
path for himself, the interminable monotony, the twilight shade and death¬ 
like stillncVis, broken only by the sighing of the grating culms, make the 
bamboo jungle dreary in the extreme. In mixed forests, an occasional 
clump has a most pleasing effect. It supplies the traveller, moreover, 
with some of his most essential materials of equipment. Indeed, where 
bamboos are plentiful tents may be dispensed with, for, through the expert 
handling of that material, the (;amp followers, armed with large knives, 
can in a remarkably short time erect a comfortable hut and furnish it 
with beds, tables and chairs, all constructed from the bamboo. 8ir J. 1). 
Hooker {Ifwi. Journ.) observes that it took “ the L(q)tchas al)out twenty 
minutes to construct a table and two bedsteads within our tent.” Lewin 
(Wiki flares of South'East cryi India, 1870, 28-30) says: “Tho hillman 
would die without the bamboo, and the thing he finds hardest of credence 
is that in other countries the bamboo does not grow, and that men live in 
ignorance of it,” A writer in The Pall Mall Gazette jmblished in 1893 a 
charmingly told story of bamboo and its uses. He said the Orient was 
wreathed in bamboo; it was the one characteristic common to all the 
East,—bam))oo was in fact symbolic of the East. Mason (Burma and 
Its Peo])le ((‘d. Theobald), 18^3, ii,, 102-3) gives a brief sketch of the 
varied uses of the bamboo, in which the methods of procuring fire from 
that mat(^rial may be found specially interesting. 

Popularly, bamboos may be divided into those whiidi grow in separate 
clusters or (dumps, and those whi(di send up their shoots singly from an 
underground root-stoede, and thus form confinuous ])atches of j)erhaps 
many miles in ('xtent. The former are characteristic of the tro[)ieal, and 
the latter of the exfra-tropical or temperate forests. Each (lump bears 
from 30 to 100 culms, which attain a height of from 30 to 1(M), or (‘ven 
130 feet. The creeping bamboos arc often exceedingly valuable. Of this 
(dass may be mentioned l^setnlostarliffant polfjmorifhuiu iiw East 
Himalayan and Burmese form—and Mehpvamut haathtfsohfes, one of 
the most valuable specicis and one which is extensively exported from 
Chittagong. Of this kind may also be mentioned Hamhusa uutaus- - 
a Darjeeling bamboo. The distance apart of the culms is a feature of 
commercial value, since the difficulty of removal of ripe culms from dense 
clumps is a serious disadvantage in some bamboos. A few are (dimbers 
(such as Aiutuditufria PrainiG Gep/tftfostac/it/utit ra/iifatifiu and 
Melocafatutts routptfcti/fonas), their festoons and pendulous boughs 
passing gracefully from tree to tree. 

For about two-thirds of its lower portion, the culm of most bamboos 
is unbranched, or possesses only very short and inconspicuous branches. 
On escaping from the ground the shoot attains very rapidly its full dia- 
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meter and appears like a great scaly cone, clad in large embracing sheaths. 
Solid-stemmed bamboos are, as a rule, much smaller than hollow ones, 
but bamboo culms may be said to range from the thickness of a goose’s 
quill to more than a foot in diameter. Until the branches have becTi 
fully developed the culm is not mature. The branches a^c produced from 
below upwards, and with their appearance the stem gradually mature s. 
A good deal has been written as to the rate of growth of the shoot, but 
up to the present exact and definite figures, even for the important species, 
cannot be obtained. It is probable that an average of three inclies per day 
would not overstate the growth of the young shoots of the more important 
bamboos. This seems also, in the majority of spoeies, to take place chiefly 
at night and to continue for a month pretty uniiormly, being increased if 
anything by fine clear days, and retarded apparently by damp and cloudy 
weather. The period of sprouting is generally about the beginning of the 
rains. Repeated cutting of bamboo-shoots considerably weakens the 
stock, while the cutting of full-grown haulms does no more injury than 
mowing does to grass. Indeed it is believed that too much cutting of 
shoots results in early flowering of the stock, and in most cases death to the 
plant. This fact has an important bearing upon the question of the 
application of the bamboo for tlie manufacture of paper, since young and 
not mature culms are necessary for that purpose. The number of shoots 
produced yearly from each clump varies according to the vigour of the 
individual and the peculiarities of the species. It is believed that the 
larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10 
a year, that would mean 300 culms in 30 years, which is the mean age of 
most species. The greatest possible variability exists in the colour and 
markings of bamboo culms. Some are pale-coloured, others dark-green, 
some bluish, others yellow, or again others are variegated. Solidified buds 
are sometimes developed into formidable recurved spines, or below the 
sheath a whorl of rootlets arc produced which harden into spinescent 
bodies. These are popularly called the spiny bamboos. For the purpose 
of live fences the spiny bamboos arc specially valuable, such as />. artnt- 
iHn((cea and />. lilnnieana. The last mentioned is split and made 
into mats and sugar sacks in Java. Most bamboos show a tendency to 
flatten above the nodes ; especially is this the case with l^/t f/ffosf(rrhf/s, 
the genus that affords the “ square ” bamboo of China. The Whangec 
canes are obtained from I*. uif/ra» \Cf. Or, Comm., 1813, ii., 545; 
Hobson-Johson (ed. Crooke), 1903, 969; Kew Mus. Guide, No. 2, 78.] 

Durability of the bamboo depends, in the first instance, upon the culms 
being cut when mature. Specific peculiarities render some culms more 
durable than others, as, for example, the thh^kness of the woody shell, and 
the amount of silicious matter deposited within the tissue. In this latter 
respect bamboos vary exceedingly. Long immersion in water greatly 
enhances the durability, rendering the stem less liable to the attacks of 
insects, owing to the sap, which they arc fond of, being quickly extracted. 

Flowering of the Bamboo. —A great deal has been written regarding 
this exceedingly curious and interesting subject. All the species com¬ 
mence to flower when in full leaf, but as the inflorescence expands the 
leaves as a rule fall off, until when in complete flower the clump or certain 
portions of it are leafless. In some cases special flowering culms are 
produced, at other times every culm flowers, the flowering portion of the 
entire clump dying off after the seed has been matured. In a fev/ instances 
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the plant continues to flower as a perennial, while some bamboos are 
entirely annual, flowering and dying down to the ground every year. 
With all the larger species the flowering stage is reached after a prolonged 
period of vegetation, variously stated at from 25 to 50 years, and is alniost 
regularly followed by the death of the whole stock. But the most curious 
circumstance in the flowering of bamboos may be said to be that while 
certain species are sporadic, others are gregarious. That is to say, a few 
plants here and there flower in the one instance, and all the plants of the 
same species flower simultaneously in the other. In the alphabetical 
enumeration above the reader will find occasional mention of this feature. 
According to some writers the gregarious flowering is due to specific 
maturity being attained at a certain age, when flowering ensues on all the 
plants derived from the same stock. According to others, flowering is 
directly a result of climatic conditions. Roth opinions may be true, and 
this is probably the wiser solution of the phenomenon—^in other words, a 
bamboo may not flower before it has attained a certain age, but its flowering 
may be retarded or accelerated by climatic influences. It is an undoubted 
fact that the flowering of the bamboo is decidedly influenced by the causes 
which bring about famine, for the providential supply of food from this 
source has saved the lives of thousands of persons during several of the 
great famines of India. 81ecman (in 1836) suggested that it might save 
the complete destruction of the bamboos of a district to introduce seedlings 
obtained from the same species found in remote localities. Whether or 
not this would have the desired result cannot as yet be stated. But it 
appears certain that it is immaterial whether cuttings are taken a few years 
or many years before the flowering ; the parent as well as plants raised 
from it by cuttings, will flower and die simultaneously. Indeed it has 
been shown that cuttings taken a year or so before the flowering, if unable 
to produce flowers, nevertheless die with the rest. [Of. Brandis, hid. For., 
1900, XXV., 10-25 ; Bean, Kew Bulb., 1907, 228^33.] 

Propagation of the Bamboo .— This may be effected : — By Seed .— 
The slowest but most satisfactory process. Some species germinate while 
the seed is still attached to the plant, the young seedlings dropping from 
the parent when about 6 inches in size. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the usual way, they may be sent from one part of India to the 
other in good condition. But this, of course, applies only to those Avhich 
fall from the plant before germinating. Seedlings, however, require 10 to 
20 years to attain a growth sufficient to admit of full croppiiig, the period 
varying slightly according to the species grown and the locality of 
production. 

2. By Cuttings .— This is the process most frequently adopted in 
artificial production. The lower part, say 3 feet in length, of a growing 
half mature stem is placed in the ground shortly after the commencement 
of the rains. This is most frequently cut off so as to leave, if possible, a 
portion of the rhizome attached. The cutting should be made a little 
below one of the nodes and buried so as to include two nodes. Sometimes 
the cuttings are laid lengthwise along the ground on a specially prepared 
soil, and the sproutings at each node with their rootlets are afterwards 
severed and transplanted to their final positions. 

Fibre as a Paper Material .— “ Of all the fibre-yielding plants known 
to botanical science, there is not one so well calculated to meet the 
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pressing requirements of the paper trade as ‘ Bamboo,’ both as regards 
facility and economy of production, as well as the quality cE the ‘ paper- 
stock ’ which can be manufactured therefrom; grown under favourable 
conditions of climate and soil, there is no plant which will give so heavy 
a crop of available fibre to the acre, no plant which requires so little care' 
for its cultivation and continuous production.” These are tlie opening 
sentences of Mr. Routledge’s most useful and interesting ].aiiiphlet on 
Bamboo as a Paper-Making Material^ published in 1*375 (also Bamboo and 
Its Treatment, 1879). I had the pleasure of meeting Mr. Routledge during 
his visit to India. There seemed then a possibili’^y of doing something 
with bamboo. He spared no pains to test his theories and expectations. 
Unfortunately he died shortly after having learned that there were prac¬ 
tical as well as physical and chemical dilllculties that seriously opposed 
the growth of a trade in this new paper material. These may be briefly 
summarised as follows :— 

1. —The young shoots only being serviceable for paper-making, three 
serious difllculties aris** : —(/.) the bamboo shoots appear from June to 
July and are in conoition during August and September, but by the end of 
October are too old ; (5) the stock suffers severely from the removal of the 
shoots ; (c) each clump can yield only about three or four shoots a year. 

2. —Experiment seems to have failed to induce the bamboo to 
produce a continuous supply of shoots throughout the year. 

3. —A large percentage of the old stems requires to be left on the stools, 
otherwise the plants are killed, and this same danger exists in complete 
removal of the young shoots. Hence methodical working of the jungles 
becomes essential, thus considerably increasing the charges of collection 
and transport. Sir George K^ng demonstrated that if all the shoots be 
removed for three successive years the plant is killed. This danger may 
however, be averted for a time by systematic working of the clumps, 
but it appears to be ultimately certain to ensue. 

4. —During the months in which the bamboo shoots appear, the climate 
of the most important bamboo tracts is such that labour cnuld not be 
obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts 
rendering the labour question, apart from the dangers to human life, one 
of the most serious difficulties. 

5. —The freight and transport charges incidental to all raw products 
which have to be conveyed for long distances are very considerable. 
In fact, owing to the scattered nature of the clumps which form bamboo 
jungles, human labour would be the only means of collecting the material 
to centres from which it could be conveyed to the factory. 

6. —A most unexpected difficulty, which in itself almost renders the 
bamboo unsuitable for paper-making, exists also in the hard adpressed hairs 
which cover the scales and young stems. It has been found impossible to 
remove these, and they are not only dangerous to the men employed, but 
injure the paper seriously. [In passing it may be added that in Java 
these hairs are reputed to be used as a criminal poison. Gamble points 
out, however, that the difficulty in the hairs does not exist in Melocanna,^ 

7. —As demonstrated in Travancore with perhaps the most likely 
bamboo (Ochlandra tvavancovica)^ the amount of chemicals required 
is prohibitive. 

Mr. M. Hill (Ann. Kept. Board Scien. Adv. Ind., 1905-6, 92-3) gives a 
more hopeful view of the prospects of bamboo as a paper material. He 
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there observes, ‘‘ It is considered that the manufacture of paper pulp would 
be practicable from a commercial point of view ; the prospects of an ex¬ 
port trade for unbleached bamboo pulp appear to be favourable, having 
regard to the excellent quality of the pulp prepared under favourable 
conditions. It is estimated that a ton of unbleached bamboo pulp could 
be produced for £5 IO 5 . including manufacturing costs, interest and 
miscellaneous charges. This cost, supplemented by the freight to England 
and sundry dues, would be increased to £7 IO 5 . as the price delivered to 
Jjondofi or Liverpool. Considering the quality of the pulp, a profit should 
be realised, since wood pulp is valued at £8 to £9 a ton. The manufacture 
of bleached bamboo pulp for export does not, however, appear to be 
promisi^ig chiefly in conseiiuence of the high cost of importing bleaching 
powder and the deterioration of this chemical in a warm climate. The 
value of the pulp for lo(;al use in a paper inill in Burma is considered un¬ 
doubted, and the manufai^ture of paper from bamboo offers favourable 
possibilities as a new industry for Burma.’’ 

Wiesner (Denlscht. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 8), 
quoting Karabacok {Das Amhische Papier, 29), also Giles, says that the 
modern Chinese paper “ is made from bamboo fibre, the bark of the 
Uroussimetia papiinifera and rice straw.” The late Sir Dietrich 
Brandis (/.c. 25) seemed, moreover, to think that in spite of all the 
disadvantages, Bamboo paper has a future in India.” He urged the 
necessity for a thorough inquiry into whether or not, by special culti¬ 
vation, the plant could be induced to afford shoots more freely and for 
a longer period, without injury to the rhizome, and whether it would not 
be possible for mature culms to be used in paper-making. [Cf. Journ. 
Soc. Ghent. Indust., 1904, xxiii., 265.] 

Medicine. - Tabashir. —In the interior of the hollow stems of most 
bamboos, chiefly Hamhusa arundinaceiu a silicious and colloidal 
substance is found, known in the bdzars of India as Tahdshir; Bdnsa 
rochana or Tavak-kshira in Sanskrit. This has erroneously been called 
Bamboo Manna by some writers, thereby obscuring the circumstance 
recently established that certain species produce a true manna on the 
outer surface of their culms. The following may be given as the chief 
vernacular names for the substance found within the stems Tahdshir, 
bans-lochan, hans-kapur, ihstoriyd, hanasa-miiha, vds-numitha,rnunga-luppu, 
veduruppn, nioleuppa, bidaruppu, tavakshird, vdchhd, vathegd-kiyo, vathe- 
gasdi, vasan. In the Dwtionary will be found a brief sketi^h of the history 
of talmshir. This has since been amplified by Dymock in his Materia 
Medica of Western India ; by Sir D. Brandis in the Indian Forester of 
1887 ; by the authors of the Pharmacographia Indica and by many corre¬ 
spondents in the Indian press. There are two kinds of tahdshir known in 
the bazars, viz. kabudi, blue ; and safed, white ; the former is only 
pale blue. It is largely used by Hindus and Muhammadans, and is 
considered cooling, tonic., aphrodisiac and pectoral. It is an ingredient 
in many compound medicines which are given in different lung diseases, 
but from its chemical composition it must be quite inert. Cohn 
(Beitrdge sur Biolog. der Pflanz., 1887, 365-406) may be said to regard 
it as the residuum of the water which fills the young joints. Sir David 
Brewster, in 1819, supported the opinion that the deposit within the stems 
was a consequence of disease sot up by an insect. Brandis views (thougli 
incorrectly) the depo.sition as a natural process in the metabolism of 
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growth. [Cf, Garcia de Orta, 1563, Coll., li.; Acosta (1578) in Clusius, 

Hist. Exot. PL, 259 ; Linschoten, Voy,, 1598, ii., 56; Piso, Mant. Aroni., 
in Ind. Utri. re Nat. et Med., 185-7 ; Mandelslo, Trav., Ind., 1639, 149 ] 

Edible Leaves, Seeds and Shoots. —In the brief abstract of infer- Edible 
mation given above as an alphabetical enumeration of the more important Structures, 
species of Indian bamboos, mention will be found of those that are specially 
valued as Fodder. Some are highly prized (especially for horses), others dodder, 
viewed as very indifEerent fodders, and still others (such as Ii. mtna) used 
mainly as cattle Medicines. It has already been stated that in times of Medicine, 
scarcity bamboo Grain has saved the lives of thousands oi human beings. Grain. 

Many instances are on record of the providential llowering of the bamboo 
in times of famine. The grain is pounded in the ordinary way iii order 
to remove the husk, then milled until reduced to a coarse meal or Hour. 

In that form, either by itself or after ladng mixed with rice or judr, it is 
baked into cakes (chapatis) and thus l aten. The young Shoots constitute shoots, 
a most important article of food all over India, nearly every bamboo 
being eaten in this stage ; but the larger species are most generally 
used. Freed from tin; sheaths ami hairs, they are cut up into small pieces 
and eaten in (uinies. 4 hey are also pickled or boiled into preserves. The vickips. 
young shoots of the smaller species if boiled in water with a little salt 
resemble an inferior quality of asparagus. [O/. Nisbet, Ind. For., 1895, 
xxi., 98-100 ; also Wallinger, xxvii., 22G-8.J 

Chemical Composition.— most complete analysis yet published Chemistry* 
of bamboo grain is that given by Prof. A. H. Church (Food'Grains Ind., 
suppl., 1901,6), which shows in 100 parts: water 13*5, albuminoids 10*8, 
starch 71*6, oil 0*6, fibre 2*1, and ash 1*4. “ The above-stated per¬ 

centage of albuminoids, calculated from the total nitrogen present in 
the grain, gives us the nutrient ratio 1: 6*7, the nutrient value being 
83*5.” This was the result obtained from the examination of a sample of 
Ji. Tnlda. Church adds that the grains were much larger than those 
of H. arnndinavea though similar in chemical composition. Prof. 

T. Thomson of Glasgow found the ash of bamboo grain to consist of silica 
90*50 per cent., potash 1*10 per cent., peroxide of iron 0*90 j^er cent., 
alumina 0*40 per cent., moisture 4*87 per cent., loss 2*23 per cent. 

Manna. —In March 1900, Mr. A. E. Lowrie, Forest Divisional Officer, Manna. 
Chanda, sent me a sample of bamboo manna. This was chemically 
analysed at my request by Mr. D. Hooper and his results published in The 
Agricultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows :—“ About 
the middle of last month I went through the area of Dendrocalannts 
strict ns seeded forests and found that, though most of the bamboo 
clumps were far advanced in seed, small stretches were still llowering, 
and strange to say, in the drier portions of the forest on poor soil, very 
stony and chiefly laterite. It was while passing through one of these 
tracts that I noticed the culms in the clumps streaked all the way down 
with what appeared to me to be a white brittle gum, similar to what one 
sees exuding from Odlnu Wodier, On asking some of the Gonds (local 
men) who were with me, what it was, they could not tell me and had Never seen 
never seen it before. I at once collected some, and on tasting it, found ^^*^**^* 
that it was perfectly sweet. The men then began collecting it by handfuls. 

I also collected some and send you a tinful in case you would care to 
have it. On reaching camp I got hold of a number of the villagers, both 
Gonds and others, and on inquiry they told me they had never seen or heard 
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of this gum. I passed through a number of similar stretches in which the 
bamboos were covered with the gum. This sugary deposit only extended for 
about five feet along the culms and was entirely absent towards the tops; 
it was found both at the nodes of the bamboo as well as on the stems 
between the nodes. I am sure this has nothing to do with any insect 
deposit, nor has it been caused through the aid of insect punctures in 
the stem of the bamboo, as I made a careful examination of a number of 
culms. The culms also were old ones, one, two and three years old.” 
Mr. Stebbing, however, reports that he had found the leaves of Bamhusa 
avamUnacea so attacked by an Aphis as to cause a manna to fall 
in drops on the stems. Hooper found that the manna furnished by 
Mr. Lowrie consisted of a saccharose related to, if not identical with 
cane-sugar\ [Cf. with Hobson-Johson (ed. Crooke), 863.] 

T/m/ier.—Bamboos form tlie most important portion of the minor 
forest produce of all forest divisions, and one that increases in value 
every year. Gamble estimates that the Indian annual consumption 
of bamboos must be something like 150 millions per annum. The forest 
administration Annual Reports issued by the various provinces of India 
afford useful particulars as to the supply drawn from their respective 
producing areas. It would occupy a volume to enumerate even by name 
all the uses to which the mature bamboo stems are put. To the inhabitants 
of the regions where the bamboo luxuriates, it affords all the materials 
required for the erection and furnishing of ordinary dwelling-houses. 
Certain species are more serviceable for posts, others for matting and 
basket-work, etc., etc., but if one or two species be used every requirement 
in house construction and furnishing may be met. Perhaps one of the 
most curious is the employment of specially prepared slips of bamboo 
for the purpose of letter-writing. M. Chavannes (Les Livres Chinoisy etc.) 
has shown that in ancient times (or prior to the discovery of the art of 
paper-making in 105 a.d.) the stationery of China was mainly of this 
nature. Stein (Ancient Khotan, 1907, 358) has moreover shown that the 
oldest manuscripts discovered by him (3rd century) were written on spe¬ 
cially prepared pieces of wood made upon the pattern of the older bamboo 
slips (see under Leather, p. 636; also Paper and Paper Materials, 
p. 862). The reader had better also consult the account of the 
economic uses of the Bamboo as given in the Dictionary. 

BARILLA, OP SAJ ji KHAR ; Ball, Man. Econ. Geol. Ind., 1881, 
492-5 ; Kew Bully 1890, 56-62 ; Agri. Ledg., 1902, No. 5, 126 ; Holland, 
Rec. Geol. Surv. Ind., xxxii., 115. 

A century ago the manufacture of carbonate of soda from the ashes of certain 
saltworts was on important industry. Attention was accordingly early directed 
to India as a source of supply for Groat Britain to supplement that obtained from 
Spain. Roxburgh, Roylo, Baden-Powell and many other writers in succession 
described the existing trade and discussed its possible developments. Rox¬ 
burgh {FI. Itid.y ii., (51) practically speaks of the future of the Indian barilla trade 
as being of national importance. Ho explains that one species of »aUcorttia, 
one of .trthiun'neniuin and one of safnoitt, wliich are extremely abundant 
plants on the Coromandel Cotist, might bo made to ydeld barilla sufficient to 
make Soap iind Glass for the whole world, since labour is cheap and popula¬ 
tion abundant. That opinion was written before the date of the famine 
that removed fully half the labouring classes of Coromandel (1791-3). It 
need hardly be said, however, that the discovery of Le Blanc’s method of pre¬ 
paring sodium carbonate chemically from common salt not only destroyed 
these and all other similar expectations of a remunerative trade in barilla, but 
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revolutionised the world’s necessities and demands for the salt. At the present 
moment were the available lands not only of Coromandel but of all similar 
suitable tracts in India to be devoted exclusively to the production of barilla, 
they probably could not supply a tithe of the present demands for sodium car¬ 
bonate. 

Baden-Powell (P6. Prod., 1868, i., 86) gives an instructive account of tho Panj^b 
barilla industry of the PanjAb. Very little of importance has sim^e been written produc- 
on this subject and the following abstract may, therefore, be taken from that tion. 
work :—“ The process by which this substance is prepared is carried on during 
the month of October and throe following months. The plant after being 
cut down is allowed to dry. Tho next step is to dig a pit of a hemispherical 
shape, about 6 feet in circumference and 3 feet deep. One or more vessels wath 
holes perforated are inverted and placed in tho bottom of the pit, tho holes being 
kept closed imtil the alkali begins to flow, when they are opened by a stick previously 
arranged for that purpose. The dry plants are gradually burnt, and during tho pro¬ 
cess a liquid substance is found to run down into tho inverted vessels. After this 
has taken place, the residue is stirred up by moans of a flat piece of wood and kept 
covered over for three or four days till it cools. Care must be taken not to allow 
water to get to the molten liquid, otherwise the whole mass would blow up. 

In the inverted vessels will be found a pure form of khdr aajji (sometimes called Khdr Sajji. 
lota (pot) aajp) and in tho bottom of tlie pit an impure form containing a mixture 
of ashes.” 

In the Dictionary more recent papers are reviewed. The Deputy Commis¬ 
sioner of Multan says that in that district the plants are collected in January Multiin. 
and February. He then observes that tho land on which barilla-yielding plants 
grow was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahpur 
District contains an interesting account of tho barilla industry in which it is 
stated that the farming of tho monopoly fetches upwards ot Rs. 8,000 a year. 

The quantity of sajji manufactured is said to be about 10,000 maunds. In 
Montgomery and Jhang tho khdr (or khangan khdr) plant is ttaioxyion recurvttm, Montgomery 
and this is supposed to yield the finest quality of sajji ; the inferior qualities and Jhang. 
are believed to be made from the various species of Zand, of which the gora land 
is the best {Satmola fw.fitia). 

In Sind the plant that 5 delds t'^e best sajji is said to be known as lani. This 
grows wild all over the province and springs up spontaneously after a copious 
fall of rain. The process of manufacture pursued in Sind differs from that 
described in connection with the Panjdb in the circumstance that earthen pots 
{lota) are not employed. The industry flourishes most at Kutchi in KhelAt, Extent of Trade, 
where over 5,000 maunds are annually prepared. In ShikArpur a like quantity 
is made, and in Thar and Parkar about 3,000 maunds are annually turned out. 

There seems also to exist a fairly extensive manufacture of sodium carbonate Aden, 
at Aden from the so-called Aden Balsam (J* suietfit nudiflora). 

The publication of the article “ Barilla ” (in the first volume of the Dictionary) 
led to a correspondence on the subject of a possible extension of tho industry. 

In 1888 the Madras Government asked tho as-sistance of the Director of Agricul¬ 
ture in the PanjAb. The result was that Mr. J. R. Drummond, then Deputy 
Commissioner of KarnAl, was invited to draw up a report on the PanjAb salt¬ 
worts actually in use in the manufacture of barilla, and this was furnished to 
the Madras Government. After considering the information procured from 
various sources, the conclusions arrived at by the Government may be put 
thus:— 

1. It was cheaper and more convenient to obtain sodium carbonate from Madras Opinion, 
alkali deposits in the soil (such as the well-known dhobi's earths of various parts of 

the Presidency) than to bum saltworts and manufacture barilla. 

2. The imported pure salt could be had at such a low price that it was 
doubtful whether either method was likely in the future to compote suc¬ 
cessfully. 

Indian Saltworts. 

The following may be given (in continuation of the observations under List of Chief 
Alkali Soils—RAh, p. 51) as an alphabetical enumeration of the better known 
saltworts of India, in which all those that might be successfully tried in reclama¬ 
tion of rih efflorescence have been shown, as well as those actually employed in 
the manufcicture of barilla. 

Arthrocnemum indicum, Moq. The jadu palang^ machola, ghuri, chil, umarit koia- D.E.P., 
pipail —a native of the salt marshes of Bengal, Madras and Bombay. i., 328. 
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Atriplex repens, Roth. A shrubby plant found on the coast of South 
India and the Deccan. Experimented with unsuccessfully in Madras as a 
source of barilla. .4. storh-Mti, Boiss., a shrubby species {juri) common in the 
salt marshes at Karachi and fairly common in Gujarat. [Cf. Agri. Joum. Irul., 
ii.. 167.] 

Halocharis violacea, Bunge. A small diffuse annual common in the Peshawar 
Valley, Western Panjdb, Salt Range, and Baluchistan. 

Haloxylon recurvum, Bunge. The khdr, khdri-lani, etc.—a straggling bush 
plentiful in the C. and W. Panjab plains and Salt Range, also found in Sind, 
Deoean (Coimbatore) and Burma. This is the most important barilla-yielding 
species. Mf. Bunge, and it. licorniciini, Bunge; the former OCCUrs 

in the Panjab and the latter in Sind. They seem to be used as adulterants or 
substitutes for Jf. revHrvuiu. [Cf. Agri. Journ. Ind.^ Z.c.] 

Kochia indica, wight. Bui, kaura ro —a herbaceous plant which oecuns from 
Delhi to the Indus and also in the Deccan (Coimbatore). [Gf. Agri. Journ. 
Jnd., ii., Hi7.] 

Sallcornla brachiata, Roxb. The guoilu, urnari-kirai —a small shrub found on 
most salt marshes in Bengal, South India (Tanjore), etc. 

Salsola fOBtIda, Oet. 'Phe htnd, fthora {shorga), lanan, ella-kura, etc.—a saltwort 
much valued as fodder for camels and employed in the Hari-rud in the Panjab 
from Peshawar Valley south-westwards. 

Suaeda fruticosa, f-orsk. The hmak, ehoti-lani, limch, ushak lam — a sub-erect 
shrub of N.W. India throughout the Panjab. Used mainly os an adulterant 
in barilla, s. monoiva. Forsk.—a shrubby species met with on the coast 
of the S. Deccan, s. nutN/iora, Mog .— moraaa, khdri-ldm, yeria, kiray, rava kada, 
a shrub met with on the coasts of Bengal, Bombay an<l S. India, s. mariUma. 
Oumort. — lorn, khdri-lani, land, yclla kiray, ila or dla^kura. A herbaceous species 
(occasionally shruliby) met with in the Upper Gangetic plains from Delhi to 
the sea-coasts of Bengal, Bombay and the Deccan. I’ho loaves are eaten, 
especially in times of famine. Drummond says that most references by 
autliors to uuUi/tora should bo taken os denoting this plant. [Cf. Kew Bull., 
iHhl, <)6-7.] 

For information regarding exotic drought-resisting plants in India confer with 
pap<‘r by Sly in The AgriculturalJournal of India (ii., pt. ii,, 161-70). 

BASKET AND WICKER-WORK, also Braiding, Hat 
and Fan Manufacture; Mukharji, Art. Manuf. Ind., 1888, 
.‘107-14; Ind. Art at Delhi, 1903, 220; Gcc, Monog. Fihrom Manuf. 
Pb., J3-4. 

'Phe above heading embnicos several distinct crafts, but since the materials em¬ 
ployed are often identical, collective treatment may perhaps be the most satisfactory. 
'Pho opening paragraph of the article Bamboos has already set forth some of the 
leading ideas that prevail, such as the separation of the Bamboos {BanthttHew) 
from the (-ancs (fvi/fi#»i»»«) and from the Reeds. But there remains the even 
more difhcult task of designing a classification for the basket materials that are 
neither reeds nor canes, and for the matting materials that are often grasses, reeds, 
canes or even bamboos. It is j>roposed to get over this difficulty by furnishing in 
this work several articles that conjointly may embnvee the whole of these some¬ 
what diversified crafts an<i materials. These will be (a) Bamboos : {h) Calamus : 
(c) Basket and Wicker-work—the reeds for the most part: (d) Cyperus or Grass- 
IMatting : and (r) Mats and Matting. But over and above these collective 
articles, certain substances that have other and more important uses than as 
materials for baskets and mats will be discussed in their own alphabetical posi¬ 
tions, and reft^nmeos to these are accordingly given in the collective articles so 
that the reader may have little difficulty in discovering the products necessary 
to complete special enumerations. 

Tliroughout India basket-making in some form is practised, and very largely 
so by the gipsy chuss. In the rural districts it is of the crudest po.ssiblo kind, 
the baskets produced being int-endod purely and simply for agricultural purposes. 
Hero and there, however, basket-making, as a consequence of special materials 
and facilities, attains a fairly high position, and in one or two instances oven 
becomes artistic and ornamental. The following may be mentioned as the chief 
materials used and the centres of their utilisation, taken up in the alphabetical 
sequence of the scientific names of the plants concerned :— 

Acacia arabloa —Agricultural baskets (see p. 8). 
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BASKET-WORK 

MATERIALS 


AlnuS nitlda. —The alder or shrol^ vdish^ etc., twigs used in tying loads, in 
construction of rope-bridges and of crudo baskets. 

Arundinaria spp. (see Bamboos, p. 99). 

Bambusa, etc. (see Bamboos, pp. 99-101 et seq.) Along the foot of the Hima¬ 
laya from east to west, bamboo basket-making is an important industry. The 
combined hat and umbrella of the Assam and Bin’inoso cultivators, as also the 
highly artistic hats of the Shans, are made of bamboo. In J^engal, ingenious and 
often neatly constructed fish-traps and bird-cages are also coiistnudcd of bamboo. 
The traffic in these articles is by no means insignificant. 

Borassus flabellifer. —Fancy baskets, etc. (see p. 170). 

Cajanus indlcus. —Agricultural baskets (see p. 200). 

Calamus (see pp. 201-4.) Cane baskets of groat strength are largely [iro- 
duced in Bengal, as for example in Patna, Pubna, etc. Thesi are formed of 
entire canes wound round and round and held in position by lie-hands. Fanev'^ 
cane-work is largely produced in Poona, Ratnagiri, Kanara, etc. 1?\ Bengal a 
small colony of Chinamen are engaged in the production of ^ ano-chairs, baskets, 
etc. In Shimoya in Mysore and in several localities in (k)org i^ane-worlv of 
some note is turned cut. 

Caryota urens (see p. 286). 

Corypha umbraculifera (see p. 429). 

Dendrocalamus (see Bamboos, p. 102). 

Indigofera atropurpurea. -Ti o hankati^ saknan, and I. Gerardiana, tho knti, 
khenti, etc., are fairly extensively employed by the hillmon to tie loads and 
make baskets, etc. 

Melocalamus compactiflorus. —The bamboo most highly prized for lacquered 
boxes and trays (see p. 103). 

Parrotia Jacquemontiana. —The psher or pishor^ killary spilecluiy etc., of tho 
N.W. Himalaya, is a most useful shrub, tho twigs of which are extensively 
employed in binding loads, making strong (though not very durable) baskets 
and in constructing the so-called rope-bridges {jhulaa) which are thrown across 
tlie mountain torrents. Occasionally twigs of VotoneuHter, tnaigofevo, oiea, 
and saiijc are mixed with i*arrotia, and in other parts of tlio Himalaya 
tho grass ischwinunt is mainly used for these bridges. 

PhCBUix (see pp. 884-5). Beautiful cigar-cases are plaited in Madras 
from specially prepared strips of the leaves of this palm. The loaves, which are 
known as bhutra or khushaby are also woven or plaited into fans, baskets and 
ropes, etc. The loaf-stalks {chhari) make excellent walking-sticks, and split up 
they furnish a material which is woven into exceedingly strong crates and 
baskets. W. H. Gee (Z.c. 15) says that in tho PanjAb the manufacture of 
fans from the date-palm is universal, and that there is a fair export in 
these articles from Peshawar. Fans are made largely in Rohtak and Karnal. 
In Delhi also there are two factories for date-palm fans. Tho loaf is soaked in 
water for a short time and some of the leaflets cut off and plaited in with those 
that remain, thus forming the fan. They are then stained according to certain 
patterns. A man can make about twelve such fans a day. In most parts of the 
<;oimtry where one or other of tlie date-palms is plentiful the loaves are largely 
employed in the construction of baskets, as a rule in tho bee-hive shape. These 
are produced in the Madras and Bombay Presidencies and in the Panjab, Sind, 
Baluchistan and Afghanistan. In the eastern parts of Bengal, matting used in 
houses is almost always of khajur {rhfpniji) and is sold at about Rs. 6 per 100 
square yards. [Of. Gee, l.c. 6, 14.] 

Phragmites (see Mats and Matting, p. 777). 

Pseudostachyum (see Bamboos, p. 104). 

Rhus Cotinus. —The Elm-leaved Sumach or tingay phaUy etc. ; shoots 
employed in coarse basket-making. 

Saccharum arundinaceum (see Munj, pp. 929-30). 

Salix. —Several species of Willow. There does not appear to bo in 
India any generic name like osier which denotes the specially grown shoots 
used in basket-making, but bed or bent are very general namo.s, and others 
such as 6in, bisy btaa, bheshy baishy bhmnSy besy etc., all denote willows. 
Although never so successfully worked up as in Europe, the willows of India 
are of the greatest possible value to the people. The kiltas or load-baskets 
carried on the back by the hillmen are very generally made of willow, and 
the long willow-baskets used in conveying apples and pears from Kull i 
and Kashmir to the plains are well known. Tho kilta is a pointed basket so 

115 


D.E.P., 
i., 176 7. 


D.E.P., 
iv., 384 6. 


D.E.P., 
vi., pt. i., 
111 . 


('ii<ir-caaos. 


CratfiS. 


Fans. 


Fasketa. 


Matting. 


D.E.P., 

Vi., pt. i., 

496. 

D.E.P., 

VI., pt. ii., 

387 91. 


Killas. 



BASSIA 

L.AT1FOL1A 

Mahua 

Chairs. 


D.E.P., 
vi., pt. iii., 
402. 


D.E.P., 
vi., pt. iii., 
409 13. 


D.E.P., 
vi., pt. iv., 
88 202 . 


straw 


D.E.P., 
i., 406 6. 
Butter 
Tree. 


D.E.P., 
i., 400-16. 
Mahua. 


BASKET AND WICKER-WORK 

designed as to throw the chief weight on the shoulders. In some of the 
jails and asylums of India admirable willow baskets and chairs are now pro¬ 
duced, but this is apparently a modern industry. Willow twigs, when pro¬ 
curable, are largely used in all rural parts of the country for wattles, weirs, 
dams and fences. The bark is often stripped off the twigs and used in place of 
string, the twigs being then converted into charcoal, wliich is viewed as of 
special merit. 

Tacca plnnatIflda.~Tlio dhaiy diva, periya, kanda, kanli-kivnd, touk-ta, 
(^tc. An investigation recently conducted at the Imperial Institute into the 
possibility of this plant being used as a braiding material, resulted negatively. 
Hut the tubers are fairly extensively eaten by the hill tribes of Chota Nagpur 
and the Central Provinces. [Cf. Forster, PL Esc., 1786, 59; Rumphius, Herb. 
Amh., V., t. 114; Nieholls, Excise RepL G. Prov., 1878-9, app. D.] 

Tamarlx.—The jau affords long flexible twigs that are very generally 
employed in the manufacture of baskets, brooms and wattles, especially in 
South Panjdb. Stein {Ancient Khotan, 1907, 332 et seq.) makes repeated refer¬ 
ence to \tho tamarisk as seen in the ruins of Khotan, the specimens being 
found in association with other objects of date 3rd to 8th centmies. Wattle 
mattings of tamarisk plastered over were one of the chief methods of forming 
partitions in house-construction. 'I'ho pens used by these ancient peoples were 
also mad(^ of tamarisk wood. 

Trltlcum, also Oryza and other straws are worked up into fancy 
baHk('tH, as for exaTnf)le in Hazara and Nopal. W. H. Geo {l.c. 14) observes 
that the wheat-straw baskets of Hazara are of two kinds, viz. mandlias 
and pnroUis. “ The former cylindrical and narrow at the base, the latter with 
straight sides ; both are often worked in coloured designs and cost from Rs. 0-4-0 
to Hr. 1.” Collins {Arts and Manuf. Beng., 1890, 0) says that “in the Patna 
and Hhagali)ore Divisions faru^y baskets of coloured grasses are mafie by liigh- 
<^aste ladies. . . . Fancy straw' baskets are mmle in Purncah district. Legliorn 
hats are made of the straw of spelt wheat (see p. 1084). 

Typha (see Mats and Matting, p. 777). 

Vetiverla zlzanloldes.—The khas-khas (see p. 1100). 

I'Phe following special works may bo consulted in amplification of the particu¬ 
lars here given regarding basket-ware:— Hoey, AIo nog. Trade and Manuf. N.Ind., 
1880, 72-5 ; Kipling, Ind. Pb., in Journ. Ind. Arts, 1885, i., 80 ; Lawrence, Valley 
of Kashynir, 1895, 250, 372 ; Stuart, Man. S. Kanara, 1895, ii., 149 ; Kev) Bull., 
1899, 200 ; James, Basket Makers of California, 1901 ; O. T. Mason, Smithsonian 
Inst. Ann. Rept., 1902, 185-548 (plates 10 to 248) ; etc., etc.] 

BASSIA BUTYRACEA, Hoxh.. As. Res., 1805, viii., 477-85, 
witli coloured plate; also FI. Ind., ii., 527 ; Traill, Froc. Roy. As. 
Soc., 1838, 115-7; Gamble, Man. Ind. Tiinhs., 448; FI. Br. Ind., iii., 
546; SAroTACKA^, The Indian Butter Tree, fhulwdrd, cliinra, chdra, 
c/mdi, churl, yd, etc. The butter is called chiura-ke-]un(i, phalel or phulwa. 
A large deciiluous tree of the Sub-Himalayan tracts from the Gauges to 
Bhutan, ascending to altitudes of 15,0(X) feet. 

B. latifolia, Ro.rh., PI. Coro. Coast, i., 20, t. 19; also FI. 
Ind., ii., 526 ; Chas. Hamilton, As. Res., 1788, i., 3(X)-'19 ; Jones, 
As. Res., 1795, iv., 285 ; Taleef Shereef (Pla^dair, transl.), 1833, 161 ; 
Elliot, FI. Andli., 1859, 70; Gibson, Hooker's (Kew) Journ. Bot., 1853, 
90 ; Dymock, Mat. Med. W. Ind. (2nd ed.), 476-9 ; Campbell, Econ. 
Prod. Chota Nagpur, No. 8401 ; Pharmacog. Ind., 1891, ii., 354-62 ; 
Forsyth, Highlands of Central India, etc. (2nd cd.), 75 ; G. M. Ryan, 
Comm. Value of Mhowra Seeds, in Ind. For., 1903, xxix., 543-9 ; Cooke, 
FI. Pres. Bomb., ii., 92; Rec. Bot. Surv.Ind., ii., 115; FL Br. Ind., iii., 
544; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha 
Tree, mahua, moha, mhova, matkom, mohul, mahu, moho, irpi, irhu, ippa, 
yeppa, illupei (illupai), hinge, punam, kanzaw, etc., etc. A large deciduous 
tree of the forests of tlie central tracts of India from Western Bengal, 
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Oudh and Kumaon to Gujarat, Kanara and Burma. It ascends the 
hills to altitudes of close on 4,000 feet and is often cultivated. 

B. longifolia, Lhni,; Gaertner, Frmt. et Sem. PL, ii., t. 104; D.E.P., 
Lamk., Illust., t. 398 ; Roxb., FI. Ind.y ii., 523; Wight, Illust. hid. j-* 416-6. 
Bot.y ii., t. 147; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Man. Ind. Timhs., 

448 ; Cooke, FI. Pres. Bomb., ii., 92; FI. Br. Ind.y iii., 544. This ever- Mahua. 
green tree is met with from the Konkan southwards and replaces 
Ji, /afifofiff in South India. It is most frequently met with in cultiva¬ 
tion. The Tamil, Telegu and other South Indian names mentioned above 
more especially refer to it, such as yef pa, pinnay illipi, ippi, hippe, 

mi, meze, etc. 

B. malabarica, Foresters Manualy 140 ; Talbot, List D.E.P., 

Trees, etc. (2nd ed.), 207 ; Woodrow, in Journ. Bomb. Nat. Hist. Soc., i., 410. 

1898, v., 163 ; Cooke, FI. Pres. Bomb., ii., 93. A tall tree of the Western 
Ghats from Kanara to Travancore and the Anaimalais, ascending to Mahua. 
altitudes of 4,000 feet. Tt IS best known by the names att'illupei, 
iidlu, etc. 

Habitat.—The mahudy though met with in a purely wild state in many parts of Wild, also 
India, is of the greatest possible value to the inhabitants of large tracts of country Semi- 
whero it exists in a state of sorai-cultivation. It prefers dry sandy and even cultivated, 
rocky soil to rich low-lying and inundated lands. Apparently it is self-sown, 
the seedlings being in some parts of the country protected for a few years {Ind. 

For., 1880, V., 468). But by the casual visitor, it would appear, seedlings are not Paucity of 
readily detected. Hamilton in 1788 {l.c. 305) says that neither he nor any of his i^eodlings. 
friends had ever soon an infant plant. Several writers have recorded the same 
observation. Mr. Sly (Commissioner of Settlements and Agriculture in the 
Central Provinces) does so in his Armual Report for 1902-3, and adds that in Disappearance, 
the absence of reproduction it is only a question of time for many villages to 
lose a most valuable addition to their food supplies. Numerous writers deplore 
the disappearance of the tree from regions whore it formerly grew. Others 
urge, and with much force, that every effort should bo made to extend rather than Extended 
to contract its cultivation. As a protection against famine few schemes are 
to be more highly commended (for many parts of India) than systematic cultiva¬ 
tion of mahua where suitable lands are available. 

History of Mahua.—It seems highly probable that the economic information History, 
published from time to time regarding the mahua tree is fully applicable to all the 
above-mentioned species, eaoh in its own area being the mahua or illupei of 
popular writers. From the industrial standpoint there is in fact no very sufficient 
reason for their different values. The most remarkable fact regarding the 
mahuja is that it appears to have escaped the notice of all the early European 
travellers—Marco Polo, Vasco da Gama, Garcia do Orta, Vartlioma, Linschoteii, 

'L’avornier, Rheede and Rumphius are silent regarding this most valuable tree. 

It was, however, well known to the classic authors of India. Its best-known s^mskiib 
Sanskrit name is madhuka. Susruta describes the spirit obtained by the distil- K/iowlcdge, 
lation of the flowers, and the oil from the seed is mentioned by Chadradatta. 

Ibn Batuta, who travelled in India in 1332, calls it mahioa and remarks that the ^ * 
sun-dried flowers taste like figs (Dymock). In the Memoirs of the Emperor 
Baber, written from 1494 to 1529 (Leyden and Erskine, transl., 1826, 325), the Daber. 
mehweh or gal-chekan is said to be a wide-spreading tree of whose timbers the 
houses of the Natives of Hindustan are chiefly constructed. Mention is also 
made of the spirit extracted from the flowers, of the dried flowers oaten like 
raisins, and of an oil extracted from the kernel. Thevenot {Travels Levant, 

Indostan, etc. (Engl, transl.), 1687, iii., 94), speaking of Golconda, tolls us that 
clumps of a tree called “ Mahoua ” were placed along the boundary of the 
territory of the “ Mogul.” The Ain-i-Akhari, 1590 (Blochraann, transl., 70), refers Akbar. 
to it as yielding a fruit known as gilaundah, which Abul Fazl adds is employed 
in the preparation of an intoxicant. The botanical and other writers mentioned 
above in connection with each species, carry the history of the products of these 
plants up to the most recent dates, and it may be added that only the more im¬ 
portant, and e8i>ecially thosa not mentioned in th® Dictionary, have been quoted, 
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THE MAHUA TREE 

Economic Value.—It may be said that there are two great products <)f tho 
tree, (a) tho Edible Flowers and (6) the OiL-yielding seeds. Tho Dictionary 
should bo consulted for the minor uses, and these may therefore be dispo^d of 
here very briefly. A Gum or gutta (the milky sap hardened) flows from incisions 
or abrasions on the stem (see p. 627). [Cf. Pharmacog, Ind., ii., 358-60 and 361 
for its chemical properties and uses.] In some parts of the country ringing 
of tho stems is practised just on the setting of the fruits. When tliis is done 
tho gum may be obtained in abundance. The bark is employed as a Dye. The 
flowers, the oil, tho spirit distilled from the flowers, and the bark are all used 
MEDICINALLY. Lastly the Timber has some merit, but tho trees are, as a rule, 
too valuable to allow of their being killed for this purpose. 

The Flowers .—The mahm shows its leaves from February to April. 
The cream-coloured flowers appear as great clusters (of 30 to 50) near the 
ends of the branches, from March to April, and are soon followed by the 
young ^ leaves. Preparatory to the harvest of flowers the people clear 
the ground below the trees by burning the weeds and smoothing the soil. 
About March the flowers begin to come to maturity, and every morning 
just after sunrise the succulent corolla-tubes fall in showers to the ground. 
This continues till the end of April, each tree yielding from 2 to 4 maiinds 
of flowers, but usually the fall from a single tree is complete in about 7 
to 10 clays. Mukerji (Handbook Ind Agri., 291) says the yield of each 
tree is from 5 to 8 niaimds. A drying-floor is prepared in a position 
central to a selected batch of trees. The ground is smoothed and beaten, 
(‘tc. ; on this the flowers as collected day by day are spread out to dry in 
the sun. In a few days they shrink in size, change in colour to a reddish- 
brown, and their peculiar sweet smell becomes more (.'oncentrated and its 
resemblance to that of mice more intense. But the mahua that is intended 
for sale is not dried to the same extent as that set apart for liomc con¬ 
sumption, and naturally so since the loss in weight is considerable. But 
mahua is eaten extensively while fresh—in the dried form it is cooked and 
eaten along with rice and other grains or food materials. Before being 
eaten the dry corolla tubes arc beaten with a stick to expel the stamens 
(jili) ; the quantity required is then boiled for six hours or so and left to 
simmer until the water has been entirely evaporated and the mahua 
produced iii a soft juicy condition. Tamarind or sal seeds and gram are 
frequently eaten along with mahua. By the better classes it is fried with 
ghi (butter) or with mahua oil. It is extremely sweet, but the power to 
eat and digest this form of food is an acquired one, so that few Eiuopeans 
are able to consume more than one flower without having disagreeable 
after effects. Sometimes the mahua is dried completely, reduced to a 
powder, and mixed with other articles of food. In that condition it is 
often baked into cakes. Sugar may also be prepared from the flowers or 
they may be distilled and a wholesome spirit prepared, the chief objection 
to which is its peculiar penetrating smell of mice Nicholls estimated 
that in the Central Provinces 1,40(),(XX) persons use mahua as a regular 
article of food, each person consuming one maund per annum—an amount 
that would set free about 1J maunds of grain or about 30 per cent, of the 
food necessities of the people in question. This at the lowest estimate 
comes to one quarter of a million pounds sterling which the tree presents 
annually to these provinces. It would serve no purpose to speculate as 
to the corresponding total supply for all India ; the above illustration 
of one province exemplifles its extreme value. 

Mahua, in times of abundance, maybe purchased at a very small figure, 
but normally it costs about 12 amias a maund. As a rule the surplus 

118 



FLOWERS AND SPIRIT 


BASSIA 

Mahua 

Spirit 


over local necessities is sold. The chief purchasers are the distillers, and 
the additional revenue thus derived greatly enhances the value of the 
tree. Some few years ago the experiment was attempted in Bombay of 
the Forest Department becoming the vendors of the available sur])liis 
and selling to the trade. The object in view was the protection of the 
poor and ignorant people, who it was believed often got but a fraction 
of the actual value of their prodmie. At that time also there \' as a 
fairly brisk new export trade in mahua, whi('h went apparcMitly to hhirope 
to be used for distillation. It is generally believed that the action of 
the French Government in closing their ])o<*ts to mahua niinefl the 
foreign traffic and accordingly the exports shrank to small proportions, 
the article being at present exclusively us\h 1 in Kiuope to feed pigs—a 
purpose recommended originally by E. Lockwood (Journ. Linn. Soc., 
xvii., 89). 

Mahua Spirit ,—As already indicated, the art of distilling these 
flowers is a very ancient one in India. Susruta mentions mahua spirit. 
The Ain-i’Akhari alludes to it. Hove (who travelled in Bombay in 1787, 
142) tells us that the wau/ta (as he calls it) affords when distilled a pure and 
very pleasant but remarkably strong spirit. This he observes is often 
poisoned with J)atura, and accordingly he ^concludes, “I would advise the 
Company to send out orders to their Settlements to inspect the common 
li(piors more minutely and they would not lose half the troops which they 
commonly do on this side of India,” Williamson (^a.9f Ind. Vade Mecuni, 
ii., 153) tells us that in 1810 the number of shops for the sale of mahua and 
other spirits was “ absolutely incalculable.” Thus India had little to 
learn from Europe either in the art of distillation or in the habit of 
alcoholic consumption. The registration and supervision of the traffic 
which had been inherited by the Company and by the Crown became a 
necessary evil. 

One of the best accounts of mahua spirit is that by Archibald 
Keir (As. Res., 1788, i., 309-19). That article was written in Chatra in 
Ramgar after a most careful personal study of the subject. Dr. Gibson 
(Hooker's (Kew) Journ. Bot., 1853, v., 90) tells us that in Gujarat and 
Rajputana every village has its spirit-shop, and he adds that the 
Government duty on the spirit distilled at Caranja, opposite Bombay, 
came to something like £80,000. He then observes that the spirit 
prepared was something like Irish whisky but had a strong smoky and 
rather foetid flavour. 

The aroma is the chief disadvantage to the spirit, but it is understood 
that a gentleman who experimented in Monghyr very extensively with this 
issue, succeeded in producing a spirit quite free from the objectionable 
smell. Lockwood tells us that he had ascertained that six gallons of 
spirit could in Europe be produced from one hundredweight of mahua. 
More recently it has been found that as much as 7*6 gallons per cwt. can 
be produced, the yield from molasses being only 5J gallons, and much 
less from barley, potatoes, etc. \Cf. Manson, Journ. Agri.-Hort. Son, 
Ind., 1886, vii., 83-5.] He tells us that the spirit is called daru and 
much resembles Hollands both in appearance and taste, but unfortunately 
it retains the sickening flavour of the flowers. The method of dis¬ 
tillation is similar to that pursued in all other countries, save that in 
India it is less scientific and correspondingly more wasteful (see Eleusine, 
p. 621). For preparation of vinegar from mahua flowers, see p* 1109. 
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The Seed, OH and Butter. —From the remotest antiquity it has 
been known that the seeds of this plant contain a large quantity of an 
exceedingly good edible oil, which owing to the ease with which it solidifies 
is often called Mahua Butter. The oil from B. huttfrucea is gene¬ 
rally upheld as more valuable than that of the other three species, chiefly 
because it solidifies almost immediately after being expressed from the 
seeds. Roxburgh (As. Res., viii., 477-85) has given a full account not 
only of the butter of B. butt/racea but of the oil of B, longifotia, 
the last mentioned being from the pen of the Rev. Dr. John. In the 
Journals of the Agri. Horticultural Society of India numerous papers have 
appeared urging the desirability of an extended production and use of 
these oils (1848, vi., 219-22, also app. Ixix, cxiv.; 1861, xii., 345, n.s.; 
1869, i.\ 394-7 ; 1886, vii., 76-92 ; etc). Instructive and useful are also 
the articles by Lockwood in the Journal Linncean Society (1878, xvii., 
89); in the Dictionary (1885, i.); in The Agricultural Ledger (1899, No. 12); 
and in Mukerji’s Handbook of Indian Agriculture (1901, 290-1), which carry 
the subject up to the most recent and very admirable paper by G. M. Ryan 
(Ind. For., 1903, xxix., 543-9). This, among other features of interest, 
sets forth particulars of a new trade that seems of growing value to India. 
The seeds (nuts), he observes, are commonly known as mohoti, and are 
collected about the end of May to beginning of June. There is a con¬ 
siderable local demand for them all over the country, but apparently a 
practical margin for export is annually available. Ryan puts the 
price of the seeds at Rs. 4J per cwt., which shows a net profit to the 
trader of 13 annas. During the past five or six years the foreign traffic 
has rapidly expanded, and stands now at about 500,000 cwt. It would 
seem that these nuts are consigned to Hamburg and Antwerp, and the 
supplies are drawn from Bombay, Rajputana, Central India, Central 
Provinces and even the United Provinces. A difficulty would appear, 
however, to exist in Europe in the disposal of the cake, which in India* is 
used as a manure. \Cf. Leather, Agri. Ledg., 1897, No. 8, 23.] 

The oil of the mahua proper (not mahua butter) is greenish-yellow, 
and is largely eaten all over India, and in addition is used to adulterate 
ghi. It is sometimes (?alled dolo oil. In South India the solid form is 
called illipi butter. Here and there a fair quantity of soap is made 
from this oil. The oil is also largely burned by the hill tribes, • who 
express it crudely from the seeds. Apparently the only limitation to 
the uses of the oil is the want of enterprise in its extended production. 


BAUHINIA, L/nn. ; FI. Br. Ind., il, 275-84; Gamble, Man. Ind. 
Timhs., 280-5 ; Pharmucog. Ind., i., 536-7, 549 ; Cooke, FI. Pres. Bomb., 
i., 430 -4; Duthie, FI, Upper Gang. Plain, i., 297-301; LEGUMiNOSiE. A 
genus of arborescent or scandent plants diffused throughout the tropics. 
Out of 130 species which have been described, 30 are Indian; those 
enumerated below are, therefore, the species of economic importance. 

B. angulna, Roxb The mvg-put. naiwilli, euhatungmiLgrik —a climber of N. and 
E. Bengal, Sikkim, Chittagong, Martaban, Burma and South India, etc. 

B. macrostaohya, Wan. T he gunda-gilla —an extensive climlx'O found in the 
forortts of Sylhet and Assam. 

B. malabarioa, Roxb The amli, karmai, gourubati, laha, amli-taki, kaUra, chep- 
pura, korala, kundapula, etc —a bushy tree met with in the Sub-Himalayan 
tract, from the Ganges to Assam, and in Bengal, Burma, and South India. 

purpurea* Unn. TTie koiral, kolidr, etc.— amoderftt^'Sized d^iduoua tree o| 
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the Sub-HimalayeiD tract from the Indus eastward, also ot Central and South 
India and Burma. 

B. racemosa, Lam. The kachndlf banrajy kaimu, katmanli, areka, art, asotri, aupta, 
palan, etc.—a small crooked tree met with in the Sub-Himalayan tract from 
the Ravi eastwards, in Oudh, Bengal, Burma, and Central and South India. 

B. retusa, Ham. The kurdl, kandla, laba, etc.—a moderate-: ized deciduous 
of the N.W. Himalaya from the Beas eastward, to Simla, Garhwal, Kum^i -n 
and Central India. 

B. tomentosa, Unn. The kachndr, asundro, cJidmah etc. —an erect shrub niof wi tli 
in the U. Provinces, and tliroughout India to O^ylon and Penang. 

B. Vahlil, W.&A. The mahjJidn, chehur, sihdr^borla, sungunj rik, join, l-a'nui, 
shioli, maulan, etc.—one of the most useful ot Indian climbing Bauhini.'is. 

It is found all along the lower Himalaya from the Cheriab eastward, in N. and 
C. India and Tonasserim. [Cf. Hooper, Rept. Labor. Ind. Mn.s., 1904 5, 28.] 

B. variegata, Unn. The kachndr, koHar, rakta kdnciian, kurtnang, singya, kundol, 
iaki, kovidara, bwechin, etc.—a moderate-sized deciduous Hoe found in the Sub- 
Himalayan tract from the Indus eastward and tliroughout the forests of India 
and Burma. It is largely cultivated in the plnins as an ornamental tree. 

Most of the species yield a Cum which seems to bo known by a generic name, Qum. 
sem-ki~g6nd. It is as a rule to<^ little soluble in water to be of great value. 

That from b. rvtmna (sfoiln qdnd) is very like gum arabic. It is eaten by the 
poorer classes and is used t.. waterproof terraced roofs, and also medicinally 
as an external application to sores. By some Native practitioners it is re¬ 
garded as onimenagogue and diuretic. In the report by Dunstan, republished 
in The Agricultural Ledger (1900, No. 12), it is pointed out that the gum absorbs 
more than twice its own weight of water, and that a 10 per cent, solution yielded 
a thick mucilage wliich could not be manipulated. Several firms of brokers were 
asked to report on the gum. The estimated value was from 10^. to 20s. porewt. 

They did not consider the gum of any commercial importance. It must, there¬ 
fore, bo regarded as mainly of local interest. The export from Dehra Diin 
amounts to about 2,600 inaunds per anniirn, and the local valuation is about 
Rs. 1-8 to Rs. 2-8 per maund. 

Several species are reported to yield Oils, e.g. n. avtnniiutta, ». tomvntomn, oils, 
etc., but information as to tlieir economic use (if any) is wanting. The bark 
of B. pui'purea is used in Dyeing and Tanning and that of b. vavemoHa Dyes and Tans, 
in dyeing. The latter produces at first a dirty rod colour, but the dyed 
article having been worked up in mud for some hours subsequently appears 
black or nearly blacjk {Note by Conservator For., E. Girc. Burma, 1896). 
noahinia is, however, principally noted for the Fibres afforded by one or two Fibres, 
species. A cordage, strong but not durable in water, is made from the inner 
bark of b. vueewonm. According to Dodge, this being very tough has been 
employed in India in the construction of certain bridges across the Jumna. The 
stems are usually cut in July or August. Concerning the strong cordage prepared 
from the bark of Mi, Vaum a full account is given in tlie Dictionary {l.c. 424) 
and need not be repeated hero. It is a very important article with the hill 
tribes. The malu fibre is one of the few that will stand to be dyed, bleached 
and worked up along with wool (Watt, Res. of Brit. Iwl., 1894, 16). In certain 
districts ropes are made from it in two ways. Either real fibres of the branches 
are extracted and twisted into ropes or the branches are simply split up and 
used as natural ropes. They are known in the Panjab as uddla and are ex¬ 
tensively employed for tying slates and thatch on to roofs (Geo, Monog. Fibrous 
Manuf. Pb., 1889-90, 5). The shoots are said to grow as much as 60 feet long 
in one year. 

Whilst it may be said that most of the species enumerated above are used Medicine, 
in some way in Native Medicine, almost every part of B. vttriefffita is so 
used. The bark, flowers, and root aro triturated in rice-water for use a»s a 
cataplasm. A decoction of the root is given in dyspepsia, the flowers are taken 
with sugar as a laxative, and the bark is regarded as tonic and anthelmintic. 

The medicinal use of the gum of b. ret^tHn has already been mentioned. 

B. tomentoHa is said to be antidysenteric and to be useful in liver-complaints. 

The leaves of Mt. Vahiii are demulcent and the seeds tonic and aphrodisiac. 

The acrid loaves of «. utaiuharioa are used as Food in Burma and Bombay, Pood and 
and elsewhere the young shoots are eaten as a vegetable. The flowers Fodder, 
of B. pttrpuvea are used in curries as a pot-herb or are pickled. The leaves 
form a cattle-FoDDER. The buds and seeds of ». racemomi are eaten by 
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Natives and the loaves are relished by buffaloes in N. India. The seeds of 
I#. VahiH are eaten raw or fried, and the young pods of this species and 
also of B, variegatn are cooked and eaten by some of the hill tribes. The 
Timber of «. puriturea. is used for agricultural implements, but of the other 
trees of this genus the wood is mainly useful for burning. The leaves of 
B. vfirieffaia and B. raeentoftit are made into cigarette-covers {hidis )—those 
of the former are said to ho exported to Sind and Persia, while the latter 
in the Thnmi district alone bring a revenue of Rs. 1,500 a year. Those of 
B. Vahtii are made into cups, platters, etc., and the bark of tliis climber, as of 
B. tmtvrf»f*tavhi/a, is used for matchlocks. Finally, the leaves of ii. raeemotta 
are worshipped at the Dasara festival. 

BEADS. —These may be referred to three groups :— 

(1) Mineral, including glass and stone-beads, alabaster and metal 
ornarnei\ts, etc. 

(2) Animal, including bones, corals, pearls, shells, etc. 

(3) Vegetable, including flowers, fruits, seeds, etc. 

(1) In the Mineral group there is a largo import trade, especially from Italy, 
in glass beads. The value of the trade in 1902-3 was Rs. 16,61,325, representing 
14,437 cwt. of goods, and in 1906-7, 22,620 cwt. or Rs. 24,02,442 (see Glass, 
p. 663). A considerable internal trade is also done in the cheaper kind of stones 
whicli are collected on the mountains of India and Burma, as also brought 
across the northern land frontier (see Gem Stones, p. 560). Small beads m^o 
of variovis metals are also common, the more elegant being gold beads mixed 
with precious stones or coral. 

(2) Personal ornaments derived from the Animal kingdom are chiefly Cowrie 
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the 
smaller pearls, etc. Such information on these subjects as can be here given will 
be found under the respective articles. Birds’ Skins and Feathers (see under Birds, 
pp. 138-42; Bones, p. 169; Hides, p. 639; Homs, p. 646; and Pearls, p. 667). 

(3) In the Dictionary (i., 430-3) will be found a cornpleto enumeration of the 
vanous plants of which certain parts are used for beads, rosaries, garlands, etc. 
In the more important instances the domestic uses will bo found under the plant- 
names in their proper alphabetical positions—Adhatoda, .ffigle, Colx, etc., etc. [(7/. 
Vioiix, Agri. Lcdg., 1906, No. 6.] 

BECHE-DE-MER: Sea-slug:; TrIpang*; Suala, Swalloe, 
OP Swallow, etc., names given to various forms or qualities of the 
Edible Holothurian ; Thurston, Mar. Fa. Rameswaram, Mad. Cmt. Mus., 
sc. ser., 1887, No. 1, 15, etc. 

Habitat.—These edible Sea-slugs are foimd on the coast of the Mediterranean, 
the Eastern Archipelago, Australia, Mauritius, Ceylon and Zanzibar, whence they 
are occasionally brought to Bombay for re-export to China. Several species are 
found on the shores of the Andaman and Laccadive Islands and on the Burmese 
coast, particularly that of the Mergui Archipelago, where they are collected from 
the Nicobar Islands, the Maldives, the Gulf of Mandr, etc., cured and sent to 
China vi^i Burma and Madras ports. It is, however, mainly from New Caledonia, 
Tahiti and the Fiji Islands that China is supplied. 

Preparation .— Very little of a satisfactory nature is known regarding the 
Indian and Biu-mese species and qualities ; the methods of collection, curing and 
drying ; system of packing and exporting ; chief towns concerned in the trade ; 
seasons of collection, prices, etc., of these edible products. In fact very little of a 
practical natme has been contributed since Capt. Andrew Cheyne wrote his account 
—an abstract of which will be found in the Dictionary. Mr. Thurston tells us that 
“ The ’J'ripangs are collected by Natives, as they lie on the mud at low^ water, and 
placed in a cauldron wliich is heated by a charcoal fire. As the temperature 
rises in the cauldron, the still living animals commit suicide by ejecting their 
digestive apparatus, etc., and become reduced to empty membranous sacs, 
which, by loss of water consequent on the temperature to which they are exposed, 
shrivel up considerably. At the end of twenty minutes or half an hour the 
boiling process is stopped, and then the same process is repeated for a similar 
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time. Finally, they are arranged in order according to their si 2 je, and are then 
ready for shipment to China.” 

Trade, —The tripang is highly estec^med as an article of food by the Cliinese 
and Japanese epicures. Minced down it is made into a thick gelatinous soup. Soup. 

It is seldom used by the Europeans in India, but is reported to be a favourite 

article of diet with the colonists of Manilla. The trade returns usually record 

a fairly large traffic to and from India and Burma. The foreign imports of TjnporU and 

India during 1901-0 averaged about 28,000 lb., valued at lls. 10,000, and tliese 

came from Ceylon, the Straits Settlements and Hongkong, and were consigned 

to Madras and Burma. In 1900-7 the actual imports w’ore 0,744 lb., aluod 

at Us. 2,796. Formerly, of the exports of Indian Bdche-do-Mer an average 

of about 100,0001b., valued at Rs. 24,000 a year, wont from Burma and Madras 

to the Straits Settlements. But within recent years the trade setnns to have 

been declining, the exports in 1903 having been approximately 32,000 lb., 

valued at Rs. 0,000. Since then, however, they have H actuated greatly, and 

inl900-7 were 44,468 lb,, valued at Rs. 14,343. \Cf. Barbosa, Coasts E. Africa 

and Malabar (ed. Hakl. Soc.), 105 ; Forrest, Voy. Merguiy 1783, 83 ; Milburn, 

Or, Gomm.^ 1813, ii., 305; Raffles, Hist. Jaw, 1817, i., 203-8 ; Roylo, 

Prod. Isinglass, 1842, 54 ; Crawford, Diet. Ind. Isl. and Adj. Count., 1860, 440 \ 

Collingwood, Rambles of a Nat., 1808, 150; Ma.son, Burma and Its People, 393, 

728; also (ed. Theobald) i., 20 ; Hunter, Imp. Oaz., x., 295 {Expt. from 
Nicobar s).] 

BEES: BEES’-WAX, BEES’-DAMMAR AND BEES’- 
HONEY. —It has to be admitted that in India Bee-culture takes a 
remarkably subordinate position. Whilst met with occasionally on the 
hills, it is a completely neglected industry on the plains as a whole. 

This circumstance is doubtless an expression of the influences, whatever 
these may have been, that consigned horticultural and dairy operations 
to village artificers rather than to farmers or agriculturists proper. 

The religious sentiment against taking life may doubtless have had 
a restricting power, and pe/haps the climate and the seasons of flowering, 
together with the nature of tropical vegetation, may have been ascer¬ 
tained to be unfavourable, and thus have acted prejudicially against the 
establishment of regular bee-culture. But while there is no organised 
industry, bees exist plentifully here and there all over India and Burma, 
in a wild or semi-domesticated condition, and supplies of both honey 
and wax are plentiful and of fair quality. It seems to be generally 
upheld in India that bee-culture is impossible in regions where species 
of Strohilantlies do not abound. 

The following may be given as the chief honey and wax-yielding bees 
and the products derived from them, together with the references to 
standard works regarding the same :— 

I. BEES; Horne, Trans. Zool, Soc., vii., 181-4 ; Gale, Bees, and 
How to Manage Them, Agri. Gaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, D.E.P., 
1397-1401 ; also Pender, Prod. Honey, 796-802, 899-907 ; Hooper, i» 484-7. 
Agri, Ledg., 1904, No. 7, 73-80 ; also Kept Labor. Ind. Mus., 1903-4, 

25-6. 

(a) Apis dorsata, Fabr.; Bingham, Fa, Br. Ind. {Hymenoptera), i., 657. The Rock Bee. 
Wild Bee or Rock Bee of India : the vowra, khago, konegi or konge, dangara, 
sarang, bhammar, mahal, mahuk, hhavra, lywai, aghya, age, togri, tagara, hhaga 
mohu, pedda-pera, peria-them, perai-tenai-egalu, malai-teni, pya-gyi, etc. 

Habitat. —Foimd throughout India and Burma, but rarely ascending the hills 
to altitudes above 2,000 feet. It would seem to be most prevalent in localities 
where species of strobiianthef* abound, and is reputed to mo^'e from one 
locality to another with the somewhat spasmodic flowering of the plants on Largest Indian 
which it seeks for its supply of honey, etc. Bingham remarks, “ So far as 
my observation goes, .ipis tiorsata, Fabr., the largest of the three species, in 
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its wild state builds its combs exclusively more or loss in the open—that is 
to say, on the undersides of the branches of largo trees, in caves or under over¬ 
hanging rocks, in buildings, etc.” The combs are three to five feet long, and 
two feet or more deep : they consist of cells that are 4^ to the inch. Only oc¬ 
casionally is a second comb built, side by side with the first. Some of these 
combs weigh as much as a maimd, and an average one gives from 10 to 20 lb. of 
honey and from 2 to 3 lb. of wax. Mr. J. D. Douglas’s note in the Dictionary {l.c. 435) 
furnished the following rea.sons against the systematic cultivation of tliis species 
1. It builds naturally in the open. 2. It makes as a rule but one comb, so 
that honey cannot be removed without destroying the brood. 3. Its comb though 
large is not so great in cubic capacity as the combs of the ordinary domestic 
bee of Europe (- 4 . nieiii/’et a). 4. It is only met with in tropical countries. It 
may be added that it is a vicious, intractable insect. 

(6) A. Indlca, Fabr.; Bingham (l.c. 558); the Indian Semi-Domesticated 

Bee : the Hill Bee ; the Tree Bee of Indian writers, or sathpuria, sathOf 

aateriy aatpada^ mohury, mohriy airOy ngapy yung, manchtilry dear, doyer aadhiy 
aatdcy Jeoly tudir-jen, aduku theniy thord egaluy pya aungy etc. 

Habitat.—Found throughout India and Burma and ascending the hills to 
0,000 feet. In the high altitudes of its area, such as Bhutan, Hazara, Kashmir, 
Khasia hills and Simla, the insect seems to become larger than when met with 
in the plains and lower hills. Unlike - 4 . dormtta it does not as a rule live 

in the open, but chooses hollow trees, overhanging eaves, crevices in walls, etc., 

and shows a preference for proximity to human dwellings rather than for the 
hearts of forests or the faces of inaccessible rocks. There are several combs, one 
above the other, hence the name sathpuria or seven-layered. The cells are about 

to 6 to the inch. The yield of honey from a fair-sized hive would be from 
10 to 40 lb., and of wax from 2 to 10 lb. 

Mr. O. Minnikon. in a report published in the Dictionary (iv., 268), gives 
an interesting account of the degree of domestication practised on the 
Himalaya, and that may be hero epitomised since it is fairly representative 
of the bee-culture of India. In Beshahr, ho says, houses—one, two or three 
stories high—are often specially kept for rearing bees. In those, small recesses 
are made in the walls, two feet apart and closed on the outside by a wooden 
panel in which an entrance hole is made. A man is usually in charge of each 
such bee-house, whose duty it is to prevent over-swarming. This is effected 
by giving each colony ample room, and sometimes by clipping the wings of the 
queen. He has also to keep the apiary well stocked with early swarms, and 
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc. 
Stocking is most generally effetded by captming wild swarms and bringing 
those to the apiary. But where bee-culture on a large scale is not. contemplated, 
it is customary for the hill people to provide one or two recesses in the walls of 
the ordinary dwelling-houses in which a few swarms may bo reared. In the 
Simla district it is believed the best honey is procured in localities whore 
firvtranthnm ritffONtiN (the pckh) aboiuids. 

The Bashahr system is followed in Chamba, Hazara, Jhelum, Kangra and 
Kullu. Swarms are looked for in the jungles, and carried off to the zamindar’s 
house. In Kashmir, a honey-bee— manchtilr —is almost completely domesticated, 
and seems to be a variety of A. iitaivit hardly separable from a. inein/era. In 
the Khasia liills a somewhat similar semi-domestication exists, the swarms being 
captured in the jungles and kept in small boxes imder the eaves of the houses. 

(c) A. florea, Fabr.; Bingham {l.c. 559). Tliis is the smallest of the tlireo 
Indian bees, but with . 4 . imiha is much more closely allied to the European 
honey-bee (- 4 . meiiifeva) than to the Indian rock bee (- 4 . dovsata). 

Habitat.-—It has been collected in Bengal, Assam, Burma, Madras, Malabar, 
Central Provinces, Central India, the United Provinces and on the Himalaya 
from Kumaon and Sikkim. It might in fact bo viewed as a slightly more 
tropical species which displaces to a large extent the western and northern A, 
Indira. It has been called Flower Bee by some writers, and appears to be the 
kdtydly latnaiy tudbiy zinyOy kol-jcuy kom-huthemy thodi-peray pullu-egalu or pulla- 
tenai-egaluy yin-pya, etc., etc. Its combs consist of cells that are nine to the inch. 
It would appear frequently to build in the open a single comb suspended from 
branches of trees or rather thorny bushes, especially near river-banks, but 
sometimes it selects cavities in walls or hollow trees, or builds under the cornices 
or other protecting parts of houses. It is a comparatively harmless insect, 
and about the size of the domestic fly. It is probable that the mohri or 
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morhi bee of Khandesh, found on bushes in the vicinity of large expanses of Khandeah Bee. 
stfohilantheti, is but one of the many varieties of this species. 

The honey it affords is but small in quantity, and when found on trees is 
thin in quality. It appears to improve when produced within large combs 
in protected hives. In Burma (Kachin country) a sort of domestication has Burmese Bee- 
been attempted apparently with this species, though with little success. Ac- culture, 
cording to some writers its honey is superior to that of the other two species. 

In Burma as a whole, however, .4. aomafa is regarded as the most valuable 
insect, though it is never domesticated in any way. 

[The following additional works may be consulted :—Linschoteii, Vr j. E. 

Ind.f 1598, i., 21, 57, 130 ; Ain-i-Alchari (Ghviwin, transl.), ii.. 37, 80, 95 ; Hoff- 
meistor, Trav. in Ceylon and Cont. Ind,y 1848 (Rngl. trail'll.), 339 ; Adams, 

Wand. Nat.y 1807, 80; Lowin, Wild Races S.E. Inl.^ 1870, 80; llooy, Monog. 

Trade and Manuf. N. Ind., 40; Dougla.s, Handbook Bee-keeping Ind.^ 1884 ; 

Bingham, Journ. Bomb. Nat. Hist. Soc.y 1888, iii., 183 ; Cumiingham, Plagues 
and Pleasures of Life in Beng.^ 1907, 34-9, etc.j 

II, BEES*~WAX. —This substan(u> is b(\st known by the following D.E.P., 
names— mom, sinth, mena, min, mozhuJein, niainam, mezhuka, lelin, fhayoni, iv., 263-71. 
and in the classic— madhnjam, siktha, shama, etc. Wax. 

The observations air- ady made regarding the species of bees met 
with in India afford incidentally certain particulars regarding wax. 

It may, however, be useful to disregard the individual insects and to 
bring together provincially the particulars available regarding the centres 
of supply. The season for making wax would appear to be the hotter seasp of 
months, viz. April to June. The separation of the honey from the wax 
is usually done in the crudest manner possible by the persons who collect 
the combs. Refinement is rarely practised, but adulteration is not 
usual, and although under the Indian sun it might be readily bleached. Bleached. 
Indian wax is rarely so treated, but on the contrary is purposely coloured coloured, 
with turmeric. It is made ap in balls, rolls, cakes or blocks, sometimes 
moulded and at times even as much as 2 feet in diameter and 6 to 9 inches 
in thickness. 

Hooper’s paper {l.c. 82-100) .should be consulted for fuller details, but the 
following abstract may be useful :— 

Bengal. —Supplies are drawn by Calcutta from the Sundribans, Chota Regions of 
Nagpur, Chittagong, Darjeeling, Bhutan and Nepal. It would appear that Supply, 
average qualities realise from Rs. 53 to as much as Rs. 75 a maund. It is Calcutta, 
largely consigned to Singapore and the Straits Settlements. 

Assam. —The dealers in wax reside in Sylhot, and they derive their Sylhct. 
supplies from the Khasia lulls and wild tracts beyond the frontier. Naga wax 
is usually sold in rolls cast in bamboo moulds. Assam wax is of inferior 
quality as a rule. 

United Provinces. —The right of collecting honey and wax is leased, 
but a decline in the supply has recently taken place. It is drawn from 
the Eastern Dun Forests, Khari, etc. The trade is chiefly in the hands of 
traders resident in Saharanpur. It fetches about 11 annas a pound, the im- Saharanpur. 
ported foreign bleached wax realising about 9 annas. 

Central Provinces. —It has been stated that the forests of these provinces 
are capable of yielding 500 maunds of honey and 100 maunds of wax 
annually. In Chadgarh bees are so plentiful that it is impossible to beat 
the forests for big game. Ratgarh hill has been described as a “hive of Aatgarh. 
bees.” The following are the chief localities of supply in alphabetical 
sequence of names—Betul, Chanda, Chhindwara, Damoh, Hoshang4bAd, Jabbal- 
pur, Mandla, Nimar, Raipur, Sambalpur and Wardha. Wax fetches locally, 
according to quality and season, from 3 annas to 12 annas per pound. There Seasons, 
are said to be two seasons for collecting—April to May, and again November 
to December. 

Psii/ift.—Bee-culture and the collection of honey and wax from wild 
bees seems to be confined to the hilly country. The districts meet famed are Supplies of the 
Bashahr, Chamba, Hazara, Jhelum, Kangra, Kashmir, Kullu, Simla, ate. Certain 
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particulars have already been given of these localities that need not be repeated. 
The Bashahr supply comes usually to about 20,000 lb. of wax that is sold at the 
annual fair of Rampur. In Hazara, bee-keeping is practised for the sake of the 
honey, and the wax obtained appears to be largely used up locally. In Kangra 
it is said 2 to 3 maunds of the annual productions are employed by the brass and 
coppersmiths in moulding their wares. In Hazara the honey is collected in 
November, in Kullu during July and again in October, while in Chamba the 
seasons are May to Juno and September to October, and in Kashmir it is gathered 
from September to October. The hives contain from 20 to 40 lb. of honey 
and 2 to 4 lb. of wax. 

Kuram Valley and Afghanistan. —Bees are believed to be extensively kept 
by the hill people, and the produce is to some extent exported to India. 

Rajputana. —Honey and wax are collected at Ammer, Baojari, Dowari, 
Mandla, and Todgarh, but the supply of wax is very small. 

Bombay. —The honey and wax of this Presidency are drawn mainly 
from Kha^dosh (Satpiira mountains largely) and the Deccan. The chief localities 
are Belgaurn 1,500 1b.; Dharwar, 1,500 1b.; Kanara, 3,000 lb.; Ranch Mahals, 
4,000 lb. ; Ratndgiri, Satpuras, 500 lb. ; Satara, 560 lb. ; Salsetto, etc. 
O’he figures denote the approximate annual supply. Locally it fetches from 
4 to 10 annas a seer (2 lb.); the Bombay maund in some returns is 28 lb., and the 
ju ice of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maund 
is 40 lb. and the price returned as Rs. 25 to 30. The wax is said to be usually 
about one quarter the value of the honey. The exports from the I’residency 
go mainly to the towns of Bombay and Goa. 

Berar. —I'he districts most noted are Ellichpur, Mangrul, Melghat, and 
Wun. The supply is not largo, and the local price is about 4 annas a pound. 

Madras. —Bees are met with on all the mountains and low hills of the 
Madras Presidency, l)ut the following are the chief centres of supply in alphabeti¬ 
cal sequence of their names :—Bellary, 800 lb.; Coimbatore, 8,000 lb.; Cudda- 
])ah, 3,500 lb.; Ganjain, 1,600 lb.; Godavari, Kistna, Karnul, 6,000 lb.; 
Madura, Malabar, 200 lb.; Nellore, 500 lb.; Nilgiri, North Arcot, South Kanara, 
'J’richinopoly, and Vizagapatarn, 700 lb. The figures give the annual supply 
of each (»f the places named. The Madras maund is 25 lb. and wax is said to 
sell at from Rs. 10 to Rs. 20 a maund, but it is often to bo had at 4 annas (say 
Rs. 5 a maund) or it may fetch <xs much as 12 annas a pound. 

Burma. —Following the system pursued with the provinces of India, 
the following may be mentioned as the centres of Burmese supply :—Bhamo, 
Chindwin, Katha, IMandalay, Minbu, Pyinmana, and Tenasscrirn. In the Upper 
Chindwiu there seems to a prosperous trade in honey and wax. It is brought 
for sale in the Kabaw valley. In the lower Chindwin, Mankadaw is the mart. 
It is probable that the total supply from the Chindwin comes to something like 
4,000 to 6,000 viss (viss = 3 65 lb.). The rate at which it is sold comes to about 
10 annas a pound, but in the towns a much higher figure is quoted. In Tenas- 
serim it averages from 9 annas to Rs. 1-5 a pound. It is impossible to give even 
an apjiroximato estimate of the Burmese total production, but wax is largely 
imported, so that there cannot be a margin for export. 

Chemical Investigations.—Hooper, concluding his report on the 
extensive series of samples that had been placed in his hands for 
chemical examination, says: “ In studying the tables of analyses ” 

—drawn up as the result of the investigations conducted in the 
Indian Museum—“ two very interesting facts will be revealed. The first 
is the lower acid value of Indian bees’-wax ; this indicates a different 
ratio between the cerotic acid and myricitin compared wdth that of 
waxes from other parts of the world, and the second is the uniformity 
in composition of the secretion of the three kinds of Indian bees 
representing the Apis family. The appearance of the wax from the 
three species gives no clue to the origin, and although there are two or 
three somewhat abnormal deviations from the average on account of the 
high saponification value and the wide range of the iodine value, there is 
very little, if any, suspicion of adulteration. The wax from the combs of 
ifitrsaftt, .1. hiflicfi, and .1. fiovea is, therefore, practically 
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identical in composition, and a combination of the wax of one species with 
that of another cannot be regarded as a fraudulent admixture. It must 
be admitted, however, that the Apis dot\sataf because of the much 
larger comb it manufactures, is the chief source of the bees’-wax of 
the country.” “ It is satisfactory to record that out of 64 samples 
collected from different parts of India only 3 were really adulterat(Ml, 
or less than 5 per cent, of the total, and there is no evidence that fho 
sophisticated wax was a native product or was manufactured in the 
country.” 

Uses of Wax. —It is perhaps hardly necessary to mention the uses IXees. 
of wax. The introduction of paraffin and other composition candles has Cundici^. 
removed, to a large extent, the demand for wax to be used as votive 
offerings at the temples and churches. Jahangir (iff(Price, transl.), 3) 
alludes to camphorated wax lights used in the palace. It is, however, 
required by the silver and goldsmiths, also by brass and copper foundry- 
men, to give finishing touclies to their moulds and to be subsequently 
liquefied and dispelliul by the molten metal poured into the matrix. Mouuiinp:. 
There is a considernbie demand in Burma for it, accordingly, in 
the workshops that turn out the brass idols of Buddha. Wax is 
also fairly extensively employed as a resist in certain stages and 
methods of calico-printing (Ind. Art at Delhi, 1903, 229-30, 259-67). Oaiieo-printinf;. 
Lastly, it is largely used by the shoemakers of India. In Medicine Medidnp. 
wax is extensively employed in the preparation of ointments and 
plasters. 

Kecently some interest has been observed in a substance called 
“ propoZmne,” derived from the propolis of bees (see below) by dry dis- “ Propoimnrr 
tillation. It is said to des^^oy all known bacteria without danger to 
human beings. 

Wax Trade of India and Burma. —During the past twenty years the Trade, 
exports of wax have practically remained stationary. The highest figures 
occur in 1905-6—viz. 8,593 cwt., valued at Rs. 7,31,320, and in 1894-5, 
namely 7,487 cwt., valued at Ks. 7,05,247 the lowest in 1896-7—viz. 

3,142 cwt., valued at Rs. 2,76,190. In 1906-7 they were 8,162 cwt., 

Rs. 5,96,009. The major portion of these exports go from Bengal, 
and the chief receiving countries in 1905-6 were Germany, 2,854; 
the United Kingdom, 2,609; Belgium, 988; Straits Settlements, 622; 

United States, 408; France, 406 ; all other countries making up the 
balance of 8,593 cwt., the exports for the year. [Of. Milburn, Or. 

Comm., ii., 315.] 

III. BEES’-DAMMAR.— Bingham, Fa. Br. Ind. [Hymenoftera), D.E.P, 
i., 559-64; Cooke, Gums, Resins, etc., 1874, 95-7; Hooper, Agri. Ledg., iii., 17; and 
1904, No. 7, 79 etseq. The Dammar Bees, as the little insects that afford 326^2’ ^ * 
this substance are called, belong to the genus Melipona, or, as it has been * 

called, Trigoiifi. A resinous substance employed by several species of this Dammar, 
genus in forming their nests, is an article of commerce. It has been said 
to be chemically allied to 'pro'polis, the substance used by the domestic bees PropoUs. 
to repair injuries to their hives or to stop up useless and objectionable 
openings. These very minute and stingless bees are met with all over India 
and Burma. Among the collections recently brought together some 40 
samples of wax, honey, etc., were identified, through the insects that accom¬ 
panied them, as being the product of species of Meiipona. These came 
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from the following localities, the figures denoting the number of separate 
samples to hand : Almora (2), Basin, Belgaum (2), Betul (3), Chhindwara, 
Coimbatore (4), Damoh, Dehra Dun (4), Dharwar (2), Kanara (2), Khandesh 
(3), Madura, Nellore, Nilgiris (2), Panch Mahals, Raipur (2), Ratnagiri (3), 
Rawalpindi, Sambalpur, Singbhum, South Kanara (2), Tenasserim and 
Tinnevelly (2). It will thus be seen that these insects are practically 
distributed all over India and Burma, and perhaps to a greater extent 
than was known to Bingham when he wrote his Hymeno'ptera, That dis¬ 
tinguished author describes twelve species, of which Melipona Iwriceps 
of Tenasserim is the most interesting, since it affords (or at all events, is the 
chief source of) the resinous substance known as Pwe-nyet. The follow¬ 
ing are the vernacular names for the specimens of JfeA/po/iff recently 
procurt^d : — kunti, kote^ kuntali, poye, nasari, bhinkwa, hankua^ misriy nasri- 
jen, kosutteniy kulliaday musurutenigay moye hyaliy etc., etc. 

PWt-NVBT .—The insects referred to are said to build nests in hollows within 
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior 
surfaces of the nests are lined with a resinous substance, and the entrance is 
often formed into a beautiful projecting funnel also composed of a resinous sub¬ 
stance—the product for which these insects are valued. When the nests are small, 
the resinous substance (or bees’-dammar) is not collected, but in the case of 
itpt'irepfi “ the trumpet-shaped structure of resinous wax which very often forms 
the entrance to the nests ” projects from the hole in the tree for a foot or more. 
“Horne gives an interesting account of the finding of the nest of w. ntfleofutH. 
and states that the hollow in which it was built was coated all over with a layer 
of black wax, and that the cells, containing a dark honey of excellent flavour, 
wore globular in shape, pendent side by side from the roof.” yi. vnfivofniM 
is apparently the only Indian species that has been systematically described. 
Whether the forty odd samples indicated above are one and all derived from this 
or from several species has not as yet been ascertained. Horne’s description of 
the resinous lining and the comb is most valuable. Mr. Parish is careful to advise 
us that ho had not seen the interior of a hive of the pwe-nyety but ho suggests 
that the external trumpet-shaped structure may bo constructed by the bees from 
the resin of Miopea odorata and other trees mixed with the oil of niptet-o- 
raB'piiM Hooper {liept. Labor. Ind, Mus.y 1904-5, 23-4) furnishes a report 

on two samples examined by him. It is, he says, a peculiar compound of various 
resins and gum-resins. In a fresh state it may be moulded to any shape. Its 
constants were determined as well as its solubility in alcohol and ether. Ho 
promises a full report in the future, but for the purpose of comparison has specially 
studied the resins and oleo-resins of iMopea. and tUptet'o.- 

rorpttH. So far, therefore, Hooper seems to confirm the popular opinion that 
pwi-nyet is composed of certain gums and resins collected by tlio insects from 
trees. Speaking apparently of the wax of the combs. Hooper further observes : 
‘‘ The wax of the species of .UeiipiBun has quite a different character and com¬ 
position compared with that of the true bees. The blackish colour, sticky 
consistence and higher melting point, acid and iodine values readily distinguish 
it.” According to Oroshoff and Sach {Pharrn. Weekhlad., 47, 933), the substance 
consisted of a mixture of 84 parts resin, 12 parts w^ax wuth 4 parts of an impurity 
insoluble in alcohol. The resin molted at (10° and the wax at 66°. But it is not 
quite certain whether they had examined the true wax or the pwe-nyet. 

Uses of Pwe-nyet. —“ The resinous product collected and used by the 
bees in making their nests is called ‘ pwe-nyet ’ by the Burmese, and after 
boiling in water and mixing with earth-oil or petroleum, it is largely used for the 
caulking of boats. The right of collecting ‘ pwe-nyet ’ is sold by the Local 
Government in Burma and Tenasserim yearly, and forms one of the soiuces of 
revenue under Minor Forest Products” (Bingham, l.c. 560). 

IV, BEES’-HONE Y.— The best names for honey are shahady madhy 
madhUy sahuty saht, polee, teUy jenUy piyct-y^, etc. The honey-bee would be 
shahd-ki-makhi. 

It is not necessary to deal with this subject in detail after the treatment 
already given to Bees and Wax. Tlie regions of production of the latter are 
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necessarily those of the former. Occasionally, however, the wax is neglected 
and the production and sale of the honey becomes the important aspect. Honey 
is a plentiful wild product over the greater part of India, and is obtained also 
from bees in a state of semi-domestication, chiefly in the hills of the Panj;ib. It 
is highly appreciated as an article of food by the inhabitants of many parts of 
India. It is also employed to preserv^e fruits, and in the Khasia liiils, apparently, 
human bodies are sometimes temporarily preserved in it. At certain seasons, 
due doubtless to the flowers visited by the bees, or possibly to the spe»’ies of 
insect, the honey has intoxicating and even poisonous proj)er(ios. Tlie h oioy 
of the various species of Indian bees, mention<‘d above, at all events ' arios 
(ionsiderably. The most abundant is that of i. titn-mita, which providtvs the 
greater portion of the honeys of the United Provinces, the PoT\tral Provinces, 
Berar, Bombay, Madras and Burma. This is the u.seet of the Ivimdalis, the 
honey of which is collected in March and again in September. The March crop 
is the best. Mr. A. ^lervyn Smith published in rl SUit<’Hman in 1805 a most 
instructive account of the Honey and Wax eoIleetiMn o! rlie Kundali country. 
As this is representative of the operations pursued in tljo Nilgiri hills, in tho 
Wynaad, in the Sattyatnangalam hills aind elsewhere, a fairly extensive passage 
may be abstracted 

“ A strong stake was driven into (he ground 15 ‘20 feet away from tho edge 

of the precipice, as a purchase for the rope, as it was being lowered down the face 
o the precipice. One t'ud ( f the cane-rope had a double loop, in which a Koo- 
rainher seated him M'li, his feet being supported hy a short stirrup of bark. A 
light, reed-like bamboo, 20 feet long, armed with a reaping-hook at tho end, 
served to cut tho combs from the rocks. A small landing-net below the sickle 
received the combs as cut. A light cord, running through a loop about 10 foot 
above the head of tho gatlierer, and fastened to the sickle-end of the rod, enables 
tlie gatherer to use the rod as a derrick, which he can raise, lower, and swing to 
any position, without being inconvenienced with the weight of tho combs in th(^ 
net. When the net is full, ho empties the contents into a largo close-framed 
basket lined with leaves, which is suspended from a separate cord ; and this 
basket is drawn up when filled. The occupation of gatherer is extremely danger¬ 
ous and requires steady nerves. In many cas(*s the men are suspended 400 foot 
from the top of the cliff, with many hundreds of feet below them to the bottom 
of the precipice. These cane-ropes are immensely strong and stand more rough 
usage than one made of fibre, and they are also extremely light. Tho suspending 
rope is shifted about from place to place in answer to signals with the liand from 
below. Immediately the bees are disturbed, they crowd round the gatherers in 
myriads. The men are literally covered with a coating of bees from head to foot 
and present a most curious appearance, just as if they were covered with rusty 
chain armour, each link of which is in motion. Tho pungent smell of the wood- 
smoke from the bodies of the gatherers has a kind of paralysing effect on bees 
and prevents them stinging. The flight of bees thus disturbed could ho dis¬ 
tinctly seen from where we were, half a mile off, and resembled a flight of locusts. 
We could even hear the humming noise ramie by the irritated insects. In about 
two hours all the combs within reach had been collected and tlie ropes wore 
drawn up.” 

The next most important honey is that of .1. imltva, an insect found here 
and there all over India, but semi-domesticated in the Khasia hills and the 
mountains of the United Provinces, of the Panjab anti of N.W. Frontier Pro¬ 
vinces. It is accordingly tho chief source of the honeys of Assam and the 
Panjab, and possibly also of Bengal. The third form is hardly a commercial 
article, though when found in sheltered po.sitions it is said to be remarkably good 
It is the honey of . 4 . /tarea. This is met with in tho Central Provinces, Bom¬ 
bay, Berar, Madras and Burma. Lastly, some of the species of adord 

honey. This is incidentally alluded to by Hooper all through his review of 
the information recently collected by the Reporter on Economic Products. Ho 
tells us that it is often tainted with a peculiar odour, and has a bitterish and 
Jicid taste. It has, however, a considerable reputation in many parts of India 
for its medicinal properties. In some parts of the country (Nelloro) the honey 
of the dammar-bee is said to be intoxicating, and in Kanara it is reported that 
the insect is semi-domesticated. [Cf. Institutes of ManUy hi., 119: v., 41; viii., 131, 
etc. ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc,), 167; Lawrence, 
Valley of Kashmir^ 1895, 366 ; Journ. Board Agri., 1898, 335-9 ; Bee-keeping, 
Imp. Dept. Agri.y West Ind., 1901.] 
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BENINCASA CERIFERA, Sari.: FI. Br. bid., ii., 616; 
CucuRiUTACE^E. The White Gourd Melon, pethd, kiimhra, etc., an ex¬ 
tensive climber cultivated in India; native of Japan and Java. 

Sown at the beginning of the rains or in the hot weather, it continues fruiting 
until the close of the rainy season. The fruit excretes a waxy bloom wliich it is 
said can bo made into candles. The seeds yield a mild, pale Otl. The fruit 
posse.sses alterative and styptic properties, and is popularly known as a valuable 
antimercurial. It is also used as a vegetable and in curries or is made into 
a kind of candied fruit called heahrni or heshitn, sold at about 3 lb. to the rupee. 

BERBERIS, Lina.: FL Br. Ind., i., 108-2; Gamble, Man. 
Ind. Timbs., 28-30 ; Pharmacog. bid., i., 64-8 ; Duthie, FL Upper Gang. 
Plain, i., 31-2; Hooper, Rusot, in Journ. As. Soc., Ixxiii., pt. ii., 176; 
Brandis, bid. Trees, 28-30 ; Berberidk/E. 

ThtVre are twelve species of Barberry mentioned in the Flora of British India. 
They are not easily distinguishable, and the vernacular names are therefore 
probably indiscriminate. The products are common to five or six Himalayan 
species and may bo dealt with collectively. The chief are the follow ing : — 

B. aristata, do. ; chitra. siunlu, kasmal, taema. 

B. asiatica, Roxb ., kilmora, mate-kissi, chitra, etc. 

B. Lycium, Royie; kashmal, chotra, ambar-hdris. etc. 

B. vulgaris, Unn ., kashmaL bedana, ambarbdris, etc. 

Habitat.—The entirci Himalayan districts between 0,000 and 10,000 feet, 
also the Nilgiris, Ceylon, etc., etc. The bushes often constitute thickets many 
miles in extent. 

A Dvk is obtained from the roots and stems, which is .-:o!netimes used in 
tanning and colouring leather. It would seem that the colour exists chiefly in 
tht^ bark and in the young wood immediately below the bark. In the older w’ood 
there is less though better (piality of dye. Barberry is perhaps one of the best 
yellow dyes in India, and the supply is inexhaustible. Tlio seeds yield an Oir, 
The principal use of the barbc'rry is, however, in Medicine, the parts employed 
being the stem, ddrhalad. the fruit, zarishk or ziriahk. and the root-bark. 
A watery extract is prepared from the stem and root, called ruaot or rasout {TaUef 
Shereef (Playfair, transl.), 1833, 87). It is worthy of notice that this extract has 
the same beneficial effects in the treatment of ophthalmia which have been 
ascribed by certain (Jn'ck and other early writers to majnirna. The plants now 
known in India as nidmirdn seem, how^ever, to be t'opffM Teetn, Wall., foi-tjaaiin 
iJovaniamt, Wall, and I'lfm iftt t livhiti tt tun, Sweet The jliices of these 

are still used as applications to the eye, and twa3 of them, at least, contain 
berberine. In later times the barberry appears to have been extensively 
sought by European oculists, and it seems to have been the origin of the 
Lycium. whereof the empty pots were found in Herculaneum and Pompeii. 
[Cf. Eluckiger and Hanbury, Pharmacog.. 33-5.] Berberia-'sHcki^, 1 inch thick 
and PJ to 18 inches long, are fairly extensively exported from Kangra and thence 
carried all over India (t>ee Coptis, p. 405). 

Trade. —Various preparations of the barberry are used in fevers, the advantage 
claimed over (piinine being that repeated doses of berberine do not cause depres¬ 
sion and dcafne.ss. The fruit is given as a cooling laxative to children, and the 
stems are said to be diaphoretic and laxative in rheumatism. The berries are 
dritxl Iiko“ currants,” and thus brought down to the plains. The Trade value of 
ddrhalad is stated by Dymock {Mat. Med. W. Ind.. 28) to be Rs. 3J permaund 
of 37.J lb. ; of ruaot, Rs. 8 to 1) ; oiziriahk. Rs. J per lb. Moodeon Sheriff {l.c. 15), 
however, quotes the wholesale price of ruaot tis Rs. 35 per maund, and the retail 
price as Rs. 2^ per lb. He says that the fruit {ziriahk) may be had at Rs. 6 per 
maund (wholesale), or 6 annas per lb. (retail). Kanny Lall Dey gives the 
price of the extract {ruaot) os 8 annas per lb. 

[C/. Paulua AJgineta (Adams, transl.), iii., 239 ; Birdw'ood and Foster, E.I.C. 
First Letterbook, 24)1, 480; Clusius, Aroni. Hiat.. in Hist. Exot. PI., 1005 163-4; 
Moodeen Sheriff, Mat. Med. Mad.. 1891, 13-5; LawTence, Valley of Kashmir. 1895,' 
74-0 ; Kanny Lall Dey, Indig. Drugs Ind.. 1890, 40-7 ; Kept. Cent. Indig. *Drug's 
Comm., i., 13; Journ. Linn. Soc.. 1891, xxviii., 311-2: Pharm. Journ. 1901 
321, 402-3, 202; Bluiduri, Kept. Labor. Ind. Mua.. 1902-3, 28-9; Hanausek,' 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 250; etc., etc.] 
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BETULA UTILIS, Uon. ; FI Br, Ind., v., 599 ; Gamble, Man, Ind. 
Timbs., 668; Pharmacog. Ind., iii., 359; Cupulifeii.e. The ludiau 
Paper Birch, hhujpattra or blmj-patar, bdrj, sheik, takpa, phuspat, hhur- 
gapatra, etc., etc. A moderate-sized deciduous tree lorming the upper 
edge of arborescent vegetation in the Himalaya (U,()(X) feet). 

By some of the hill tribes the bark is regarded as more durabU' than paper, 
and it is well known as the material upon which the ancient Sanskrit .MSS. of 
Northern India were written. It is widely used for writing rnedicjnal rharms and 
is said to be found in every druggist’s shop. Its uses are, however, \eried ; for 
wrapping up parcels, for surrounding hookah-stems, for unrbrellas, tur water-tight 
roof-lining, and apparently sometimes also for clothing. Minute strips are used in 
certain forms of tie-dyeing. [C/. Ind. Art at Delhi, 256.J The \ounger 

branches are plaited into twig bridges. It has also certain aromatic and antiseptic 
properties, The leaves are lopped for cattle-I’ouuEk, and the timber is exten¬ 
sively used in the inner arid Himalaya for building, since it is elastic, seasons well 
and does not warp. [Op Tahef Shtreef (Flavfaii-, transl.), 1833, 48; Lawrence, 
Valley of Kashmir, 1895, 68-1), 70; Journ. .SW. Chem. Indust., 1000, xix., 1141.] 

Another species, B. alnoldes, Hnm.; yuya tidish, shdul, shakshin, etc., of the outer 
Himalaya, the Khasia hills ami Burma, has a bark which constitutes an important 
article of Food wiBj th • Lahupas in the mountain-tracks of N.F. Manipur 
In the upper tiac ts of Kullu, where earthenware vessels are procurable with 
difficulty, the outer bark is peeled off in long strips and bound around water-pots 
tis a protection. The Timber is \'ahied in Nepal for strength and durability. 

BEZOAR. —This is the padzahr or pazahr of the early Persian 
writers, a name which usually denotes an antidote or alexipharmic. The 
word comes into English through the Arabs, who wrote it bazahr. The 
true bezoar is a stone or concretion found within the bodies of certain 
animals, more especially the Persian Wild Goat {Capra erf/af/ras) 
(Blanford, Fa. Br. Ind. {Mammalia), 503) (see p. 743). 

Sources.—Moodeen Sheruf {Ind. Phartn., suppl., 68-70) says thero arc many 
kinds or qualities, according to the animal from which procured, such as Goat-, 
eamol-, fish-, QHfxke-bezoar, etc. Tho last mentioned is generally called Snake- 
stone. But there is no foundation for the very general belief that snake-stoncj is 
procured from the head of the snake (see p. 141). Some writers classify tho 
hezoars into animal and mineral, the last being a fossil form and possibly often a 
coprolite. So also numerous references are made by writers on this subject to 
false or artificially prepared hezoars, fabricated apparently from calcined bone. 
Certain towns are famed for their bezoars, such as Diu and Golconda. 

Chemical Examination.—Dr. Davy was apparently the earliest author to ex¬ 
amine these stones chemically, and his description of them has been drawn upon 
by the majority of subseipient writers. Taylor formed nine groups, throe being 
phosphates (of lime, magnesium, or of ammonium and magnesium), one oxalate 
of lime, and the five others mostly mechanical or obstructive accumulations 
such as hair, vegetable-fibre, ambergris, etc. Milburn observes that tho genuine 
Oriental bezoar is commonly of an oval form and between the size of a hazel nut 
and a walnut; the larger it is, the more valuable. It is externally smooth and 
glossy, and is composed of several layers. The colour most prized is a shining 
olive green. It has a peculiar smell but no taste. Can be scratched easily by 
a penknife, and when applied to the tongue or any moist surface adheres firmly 
and absorbs the moisture. The supposed virtue as alexipharmics depends upon 
this power of absorption, but in Europe it has been proved that they have no 
special chemical or mechanical merit in support of their varied reputation. [Cf 
Watts, Diet. Chem., 1883, i., 584.] 

BIRDS ;'*Blanford and Oates, Fa. Br. Ind, (4 vols. on Birds); Jerdon, 
Birds Ind., 1862-4 ; Henderson and Hume, Lahore to Yarkand, 1873, 
170-304 ; Hume, Scrap Book; also Nests a7id Eggs ; Oates, Birds of Bur- 
mah ; Barnes, Birds of Bombay. 

From the standpoint of utility the study of the birds of India might 
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bn referred to several sections, of which the following, taken up in alpha- 
lietical sequence, may serve to exemplify the chief facts and products 
of value :— 

1. Birds associated with Agrricultural and Horticultural 
operations, either beiieftoially or injuriously. W. L. Sclater (Ind. 
Mus. Notes, ii., 119) gives the following as the chief insectivorous] or 
helpful birds :— 

Aerentuvimv, the Hedge Sparrows ; nrafinjptet'yatnw. Ground Babblers ; 

GoatRiickors; i'vt'thUdtv, Creepers; tnracHdiv, Rollers; 
f't atevopotUuw, Rabbling Thrushes ; i ttcutUhv, Cuckoos ; f ypneiMfp, Swifts ; 
nipritrittip, Drungos or King Crows; iUrtimUnidw, Swallows ; 

Shrikes and Minivets; lAotrichime, loras and Green Bulbuls ; ^fet^apidtp, 
Ilee-oaters ; fiotatiiiidtp. Wagtails and Pipits; yttiMpivapidtp, Fly-catchers; 

tp. Crowtits; fipidtp. Woodpeckers ; Ground Thrushes ; 

Uutipimtup, Red-starts and Robins; sajcipotintp. Chats; syipidtp. Warblers; 
Titupifitttp, Solitary Babblers ; Tr«f/o#ifr##e, Trogons ; and f’iiiiiiirfrp, the Hoopoes. 

In addition to those tho following partake of a mixed diet, and are partly 
insoetivorous and partly fruit and grain feeders: — AtamUdtp, Larks; 
HravhypiHUttiP, Biilbuls; tHetpidtp, Floworpickers; J^'ringiitttttp, Finches; 
fjrnidtp. Cranes; td ntip* 0 t*p. Waders of all sorts; Xepfavinititp. Sun-birds ; 
liriuHdtp, Orioles ; otididtp. Bustards ; t*afimp. Tits ; Phattia nid*p . Pheasants; 
tiamdfp. Rails; Hihiitup Sibias, White-eyes, etc.; sittidtp, Kuthatchos ; 
f*tnpitidfp. Starlings and Mynas ; Tpit'aitnidtp, Partridges ; Tut'didtp. Thrushes ; 
and Turiiif’tdip, Button Quails. 

It is highly important that tho majority of the above-enumerated families of 
birds should be protected against ruthless destruction. The conditions and 
n<‘eessities of India are, however, so very different from those of Europe that 
If'gislation, easy of application in th(‘ latter, often becomes next to impossible in 
the former, where the customs of the people, their complex vested interests, their 
immense numbers and the vastness of tho territory they occupy, are facts of 
su[)remo moment in the enforcement of even urgently needed legislation. To 
Surgeon-General George Bidk', C.I.E., is due much of the credit for bringing about 
the existing Indian legislation for the protection of birds. In 1887, however, the 
Government of India brought into for(‘e a law for the “ Protection of Wild Birds 
and Game ” (Act xx. of 1887) : this allowed Local Governments to define 
Wild Birtls and to fix the required close season within which it became illegal 
to possess or .sell <‘ertain birds. But as its operations were more or less restricted 
to ('antonrnent and .Municipal limits it exercised little repression on the most 
obj(*ctionabli* aspects of the traffic, namely, tho slaughter of plumage birds in 
the rural tracts. Accordingly first the Madras, then the Bombay and finally 
the Panjab Government sought permission to extend the provisions of that 
.Act. Philanthropic institutions and individuals also continued to press on 
the* attiMition of the Government of India the desirability of amending the 
Act. After a full consideration of all the circumstances and evidence His 
Excellency Lord Gurzoii in Council Issued a Notification {Sept. 19, 1092) which 
prohibiti'd the taking by sea or by lantl out of British India skins and feathers 
of all birds other than domestic except {a) feathers of ostriches and (5) skins 
and feathers exported as bona fide specimens illustrative of natural history. 
Thus an efTectual check has been given to the reprehensible and destructive 
traffic, f<w since no foreiiin market is now open to the fowler, the trade is prac¬ 
tically de.stroycd. [C^. Journ. Bomb. Nat. Hist. Sue., iv., 124.] 

But fortunately few of the purely insectivorous birds are either attractive 
in {Jumage or in demand as edible birds. The exceptions are all the more 
regrettable, \ iz. (u) The Blue Jay or Indian Roller, f'opapian tndtca, the 
nilkant, sal)zak\ ids, pdhi pitta, kattu kadci, etc.—one of the most abundant 
and typical of Indian birds. It is sacred to Siva and a constant associate of 
the homestead and village lands. Its brilliantly coloured blue plumage led to it.s 
wholesale destruction, many thousands of skins being annually sent to Europe. 
(6) The Purple Sun-bird or Honey-sucker, the ahakar khora, jiigi jxigi, than kvdi, 
<'tc. ; recentlv a deplorable trade had been organised in exporting the skins of 
this beautiful and most useful bird. Happily tho roller and the sim-bird will no 
longer be trapped and snared, for the loss of the foreign market practically 
means the di.scontinuanee of the demand. 
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With regard to the second group it is probable that some of thorn do more rnjurlous Birds, 
harm than good to the crops amongst which they are to be found. Their pro¬ 
tection is not, therefore, so necessary, and those of them tliat are utilised econo¬ 
mically or industrially will be dealt with in further paragraphs. 

2. Birds often Reared in Cagles, etc.— P. Finn {Cage-Birds Cage Birds. 

of Calcutta, in Journ. Bomb. Nat. Hist. Soc, (reprinted from The 
Ibis), xiv., 564-78) furnishes full particulars on this subject, and to 
that valuable paper the reader is accordingly referred. 

The following alphabetical enumeration gives the names of tljo birds most 
frequently seen in confinement in India, as also the reference (within breokets) 
to Blanford, where a full account of each species will bo foiii.d ;— 

Acanthis fringillirostris, the Indian Linnet (ii., 22S). 

AcridothereS tristis, the Common Myna (i., '>37). Baber. Emperor of .\ryna. 

India {Memoirs, 1519-25, 319), and Abul Fazl m the Aiti-i-Akhari (Jarrett, 
transl., iii., 121) call this the shdrak, and the latter characterises it as an astonishing 
talker. [Cf. E. H. A., Times of India, March 25, 1899,] 

Caccabis chucar, the chukor or Himalayan Partridge (iv., 131). 

Carpodacus erythrlnus, the Indian or Rose Eincli (ii., 219). 

Coturnix communis, the Rain or Grey Quail (iv., 114). 

Chloropsis aurifrons, the ht-rriba or Gold-fronted Green Bulbul (i., 234). 

Cittooincia macrura, the shmna (ii., 118). 

Dendrocitta rufa. the Indian Tree-pie (i., 30). 

Dissemurus paradiseus, the hhimraj or Larger Racket-tailed Drongo (i., 325). lUnmraj. 

Dryonastes chinensis, the Black-throated Laughing-thrush (i., 74). 

Eudynamis honorata, the Indian Koel (hi., 228). The Aiti'i-Akbari {l.c. 121) icoel. 
observes, “ Romance sings of its loves as of those of the bulbul.” The Emperor 
Baber {l.c, 323) describes it as the nightingale of India. 

Eulabes intermedia, the Nepal or Talking Myna, The Indian Graijkle (i., 511). Xppal Myna. 
This seems to be the pinddweli or meina in Baber’s Memoirs, and wliich in 
the Ain-i-Akbari is said to imitate tlie liuman voice and to speak with great 
distinctness. [Cf. Thevenot, Travels in Levant, Indostan, etc., 1087, iii., 08.] 

FrancoUnus pondlcerianus, the titar or Grey Partridge (iv., 139). 

Galerita cristata, the chendul or Crested Lark (ii., 337). 

Garrulax leucolophus, the White-erosted Laughing-thrush (i., 77). 

Hlerococcyx varius, the Brain-fever Bird, The Common Hawk-cuckoo or 
kupak (hi., 213). 

Melanocorypha bimaculata, the Calandra Lark (ii., 323). 

Molpastes bengalensis, the Red-vented Bulbul (i., 271). [Cf. E. H. A., l.c.. Bulbul. 

Dec. 7, 1898.] 

PalSBOrnis cyanocephalus, tlie Blossom-headed Paroquet (hi., 251). 

P. nepalensis, the Large Indian Paroquet, chandana (iii., 248). 

P. torquatus, the Rose-ring Paroquet, tota (hi., 250). Baber {l.c.) alludes to Paroquet, 
this bird. 

Pomatorhinus schisticeps, the Scimitar Babbler (i., HO). 

Turtur communis, the Turtle-dove (iv., 42). Turtle-dove. 

T. risorius, the Indian Ring-dove (iv., 40). 

Of the imported birds a long list might bo given, but it is only necessary to 
say that a fairly large trade exists in canaries brouglit from the Straits and China : Oanariert. 
the Jav^a Sparrow (.?//» orytirmut) has become acclimatised and the Malayan 
Lorikeet is extremely popular. It would appear that Cockatoos wore imported iiito introduction of 
India as long ago as in the time of Jahangir, for Mr. Finn tells us he has seen the Cockatoos, 
a picture of that period depicting a yellow-crested species. The same observer 
points to the significant fact that there is a larger percentage of insectivorous 
and frugivorous birds reared by Indian bird-fanciers than in Europe, a circum¬ 
stance that has led to the creation, as a village craft, of the practii;e of collecting OoUectlon of Live 
and selling live insects, white-ants, etc., for these birds. Some years ago it was ’^naects. 
suggested that one solution of the periodic plague of locusts that here and there 
annually invades India would be to collect, dry and export these insects as Dried lu^eots. 
food for the cage-birds of Europe. No one would seem, however, to have acted 
on that suggestion. [Cf. Agri. Ledg., 1893, No. 2.] 

Falcons, Falconry and Hawking .— The bird that was formerly (and Faloono. 
to some extent is still) most prized for hawking is Faico oereyrtnator, 
the shdhin Falcon, the male of which is called kohila and the female kohi. In 
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the South of India it is known as jatvolum and wallur. To a less extent 
or hhyri, dega or British Falcon is also valued. A few 
other species are occasionally .seen trained to strike, such as F. Juyger, the^ 
i>aj;pir Falcon, and F. vUerrtty, the Saker Falcon. 

Nikitin (a Russian who travelled in India from 1468-71) mentions the fact 
that the Grand Duke I wan III. sent a present of falcons to the Shah of Shirvan. 
'Hie Ain-i-Akhari (Blochrnann, transl., 293-4) gives many particulars of interest. 
In fact a very ('xtensive .series of authors might be c(uoted in support of the 
antiipiity in India both of the training of and hunting with hawks. Jerdon 
givc.s a most interesting account of the Indian methods. As this is reproduced 
in Blanfonl’s Fauna of British India (iii., 416-7) it can be consulted by those 
interested. Montgomery Martin {Hint. Topog. and Stat. E. Ind.^ ii., 148; 
iii., 189, .579) speaks of the falconer as the rnirahekari. In the Kangra Gazetteer 
(18!)7, 99) we read of Hindu traders called paprdlas, who come from Amballa 
and Fatiala to purcha.so hawks, which they teach and then sell at a profit in 
the plains. The Madras Mail (July 5, 1898) gives many details (derived 
ehiefiy froni Oates) regarding the catching and rearing of hawks in South India. 
\('f. 'I’hevenot, Trarvls in Lrvant^ Jndostan, etc., 1687, iii., 38; Taleef Shereef 
(IMayfair, transl.), 1833, 140.] 

3. Birds, Edible. —This is necessarily a very large ami important 
aspect of the study of Indian economic birds. It is readily referable 
to two si'ctions, viz. domesticated and wild. The former embraces the 
varied a.ssortment of birds usually cla.s.sed as “ poultry ” and the latter 
corresponds to the “ le.sser game.” In the Dictionary the edible birds 
have b(‘en discus.sed under the following groups :— 

(u) Ducks, Teal, Geese and Swans, —This corresponds to the 
Ansci^cs or SntntoreH, Blanford, l.c. iv., 411-71; E. C. Btuart- 
Hak(*r, ,fourn. Bomb. Nat. Hist. Soc., xi. to xv. The domestic duck and 
goose are the most important birds of this assemblage, but the ccunmon 
wild teal, Nvffiutn creeca (Blanford, l.c. iv., 443) is universally eaten, 
and sometimes reared (or fed up) in a state of semi-domesticity. In 
.Madras Fresideiu'V immense flocks of domestic ducks are herded on 
the hoodc'd fields, their eggs being an important article of export to 
Burma, |(7. .\inslie, Mat. Ind., 1826, i., 441 ; Campbell, A Successful 
Duck Farm, in Agri. (iaz. N.-S. Wales, 1898, ix., 1377 -82 : Moiiier* 
Williams, Buddh ism, 525.] 

{h) Game Birds; Hume and Marshal, Game-Birds of Ind. : W. L. 
Sclater, l.c. ii., 117-21. This includes examples drawn from many families 
such as the Bustards, CVanes, Ducks, Pheasants, Pigeons, Plovers, Quails, 
Kails, and Snipe. 

Sclater gives the following as tlie birds comraoidy eaten or brought to 
inarkt't: — e a la ml re Ha hraehyilaetyla .t\\o baghairu Ortolan ; €’lia ratirittfi /ali'at*, 
lii(> (h)lden IMover ; i'liaitlelaNtmtH utreperas- tllO Gfldwall ; I'ieonia leaco- 
eephaia, the manikjor or Beefsteak Bird ; f'oittaiba 4»tternieaia> the kabutar 
or Black Rock Pigeon ; iataraLr vaattnanin, tlie Batter or Gray Quail ; 
Iroeopan phtraicopteraM. the h^irrial OT Green Pigeon; Mtaftta aeata. the 
Fintail ; KupaUatiM eiHranlMH. the tokdar sohan or Bustard ; FraaealinaH piefuti, 
tlie Painted Partridge ; ^'rauvaHnaH vaigari**, kalatitur or Black Partridge r 
h'aiigaia ngraea. the Wliite-eye ; haHgaia rafl-ita, the Red-crested Pochard ; 
Hailimtgo gatliiiaria . the Poinmon Snipe; fJnlliaago Htretta$'a , the Pin-tailed 
Snipe; iJaHapenUjc NpaitiveaH, the Red Spur-fowd ; €JallaH /'erragineuft, the 
jungli-murgi or Jungle Fowl ; Haltan Hoaaerati, the Gray-fowl ; Hran antigoae, 
the aarus or aarus-Vrnne ; iinahara yraegaeeni. the Houhara Bustard ; 
HytlraphaNiaitan ehiragan, the Pheasant-tailed Jacana ; \ettapaH rorotnau- 
iietianam. tlie Cottoii-teal ; Ortygornin gaiarin, the hantiUir or Kyal Partridge ; 
INfro vriHtuiaH. mor or iVaooek {Taleef Shereef, l.c. 158) ; M^teroelen ejcaatuH, 
kuluir or Sandgrou.se ; i/aergaetinia rii'ria, the Blue-winged or Garganey Teal ; 
sgpheatiN heagaleitnif*. tlie charas OF Florieail ; Totana** ealtrIriM, tlie Red 
shanks or vSnippet ; and Tata nan ginreota, the Spotted Sandpiper or Snippet. 

134 



GAME LAWS 


BIRDS 

Pheasants and Pigeons 


VV’^ith slight modifications to meet local supplies, the above enumeration is 
representative of the traffic throughout India. For particulars consult the 
further popular sections given below concerning the Edible Birds. 

(c) Ortolans. —The true Ortolaii (Emheriza hortntann) occurs only D.E.P., 

occasionally in India, but the substitutes for it are the —Social v., 497. 

or Short-toed Lark [CnlandreUa hrnchf/dartijla), the duri Ash-coloured Ortolan. 
Finch-lark {Vifrrhnlanda f/risen) and other allied species abundantly 

met with on the plains of India. Buchauan-Hamilton (Hisf. Ant. and 
Slat. Beng. (ed. Montgomery Martin), 1807-13, i., 221); ii., 148, 5(a>; iii., 

186) makes frequent mention of the ortolan. 

(d) Pheasants, Partridges, Jungle-fowl, etc. -The (ialliiuv : Taleef D.E.P., 
(Playfair, transl.), 1833, 145; Blanford, l.c. i\'., 64-146; Hume y/ft 7 ^* 

and Marshall, Game-Birds, 183 el seq. ; Joani. Bomb. Nat. Hist. Soc., X 95 I 7 
xi., 228; xii., 573-7; xiii., 521; Ball, Jungle Life Ind., 538; Sander- pheasants, 
son. Thirteen Years Among Wiki Beasts, 147 ; Forsyth, Highlands Cent. 

Ind., 130-1 ; Finn, Ind. Pheasants, etc., in Ind. For., 1902, xxviii., 

228, 277, etc.; 1903. xxix., 116, 205, etc., etc. (long and valuable articles). 

Excluding the poultry from present consideration, there are something like Simla Supply, 
00 species of wild pheasants, partridges, etc., which are systematically shot and 
eaten. The majority inhabit the lulls, and are, tluTcfore, but rarely soon in 
the bazars of the larger towns of the plains. In Simla, for example, there is 
a regular supply of the chir, kdlij, and mnmU pheasants ; of partridges the 
han-titur or kaindal, and last but by no means least, the chakor. The horned 
phe^isant— jewar or argue —ius it is sometimes called, is also occasionally seen. 

These and many others are included by the Sanskrit authors under the category 
of vishkira or birds which scatter their food. The Ain-i-AIcbari (Ghwlwin, transl., 
i., 267 ; ii., 130; also Blochrnann, transl., i., 03) mentions several forms and alludes 
to the practice of catching them by means of call-birds, a method pursued to Oull-birda and 
the present day. One or two are favourite cage birds, especially the cpiail, and 
are reared for the purpose of ^’ghting (Ainslie, Mat. Ind., 1820, i., 288). Others 
are irnich prized on accoimt of their plumage {c.g. monul i\m\ argus). No informa- Game 
tion exists as to the extent of the traffic in these birds, but it may bo affirmed Laws, 
that the huge annual slaughter has for many years called urgently for the pro¬ 
tective game-laws which have only just come into operation. [The following 
publications, assorted provincially, will bo found to contain useful local par¬ 
ticulars :— Panjab: Settl. Rept<s. Hazara, 1808; Bannu, 1879; lAidhiana, 

1878-84. Game-birds, pheasants, etc., are frequently mentioned in the Memoirs 
of Baber, written about 1519, and the lujeh, to which h(? makes special reference 
(320), appears to be the mondl. Central India : Forsyth, l.c. 1889, 54-7. 

Kashmir: Lawrence, l.c. 118. United Provinces: Gaz., iv., 243. Bom¬ 
bay : Gazetteers Kaira, Punch Mahals, Ahmedabad, Ratnagiri, Thana, Kanara, 

Belgaum, Dharivar, Satara. My.sore : Rice, Gaz., i., 155.] 

(e) Pigeons and Doves; Blyth, Ann. and, Mag. Nat. Hist., 1847, D.E.P., 
xix., 104; Darwin, Anitnals and PI. binder Domes., 1868, i., 131-224; 236 ^ 1 '^^ 
B\qc, Squab liaising, in Farmer's Bull., LJ.S. Dept. Agri., 1903, No. 177 ; 

Blanford, l.c. iv., 1-52. It does not seem necessary to deal with 

this subject very fully. There are some 40 wild species known and 
valued, and in domestication practically all the breeds met with in Europe 
are to be found in India, and a few seem even to have originated in that 
country. 

Pigeons are closely connected with certain traditions of the Muhammadan Methods of 
faith, hence the birds are often protected in certain localities, such as at Mecca., 

They have been reared for pleasure from the earliest times of the Moslem nobility 

of India. Baber (Memoirs, 7) tells the story of the death of Omer-Sheik 

Mirza in 1494, through having been precipitated from his pigeon-house. In 

the Ain-i-Akhari fl590) full details are given of the methods adopted for rearing 

and training pigeons. Tumblers, carriers, pouters, etc., are mentioned, but it Tumblers. 

seems doubtful if the luckeh or luqqun of the Ain, identified by Blyth as having 

been the fantail, was so or not, though that name is commonly given to tliem Fantails. 
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at tho present day. The kokah pigeon, the voice of which sounds like the call 
to prayer, and the haghah^ which utters a peculiar sound in the early morning, 
as also the yahu-yafm, may have been trumpeters and laughers. The lotayi was 
doubtless a ground tumbler. One of the special and much-prized features of 
Indian pigeons is the remarkable way they return to the dovecote on a certain 
signal being given. 

In some Hindu towns, such as Jaipur in Rajputana, pigeons exist in a semi¬ 
wild condition. A race of the blue rock has simply been allowed to breed un¬ 
disturbed for countle.ss ages. Tin’s bird seems to differ from the English stock 
in having the lower part of the back ashy, instead of pure white, lienee its separa¬ 
tion as f'ottiintitt Baber speaks of the Indian rock-pigeons as 

being smaller and more slender than the Central Asiatic bird, and as having a 
sharper cry. 

Pigeons are much valued by many elas.ses of people as Food, and the traffic 
in them all over India mu'^t be exceedingly great. They are usually brought to 
market alive, and fed from day to day by the traders. In Calcutta they are 
stored in largo flat baskets, the owner feeding thorn by squirting from his own 
mouth into tho gullets of the birds, one by one, a small quantity of grain and 
water. [Cf. Scttl. Rept. Jhelumy 1883, 20 ; E. H. A., in Times of India,j May 1890.] 

(/) Poultry and Eggs .—This may be accepted as embracing the 
Domestic or Common Fowl, the Guinea-fowl, the Turkey, Du(;ks, Geese, 
Pigeons, etc. Since some of these birds are discussed in this article under 
their respec.tivi' names, tln‘ present remarks may be restricted to the Fowl. 
It is fairly geni'rally accepted that all the Domestic Fowls of the world 
have been d(‘rive(l from iUtfhts ff'rruf/inrtt.s, a bird met with in its 
wild condition throughout the lower Himalaya from Kashmir to As>am, 
and from the mountains of Burma to the Malay Peninsula, Sumatra, 
Siam and Cochin-(1iina. It would seem probable that it was tirst dumesti- 
cat(‘d in the Malay and introduced into India in that conditioe. It is 
mentioned in the Institute's of Mann, and appears to have readied I'hirope 
about bOC n.c. The wild bird, it has been observed, wlum reared in 
captivity or when crossed with the domestic fowl, is more fertile when 
proimn.vl from the cast than from the west of the Bay of Bengal. A 
few special breeds may have originated in India, such as the Chittagong 
and the Sooty Fowl. Examples of the Frizzled Fow'i (a bird wdth the 
feathers curh*d backwards) and of Jumpers are not niicmnmon, the 
latter more espi'ciallv in Burma. 

CuiisidtMMug the iiuportaiict' of tho .subject, remarkably little of u tru.^.twortliy 
nature ha.s Ihhmi p'ubli.shod regarding the Indian domestic fowls. Inn Batuta, 
Mareo Polo, Varthvina, hinsehoten, Dampier and many otlu'r early tra\eller.s 
make speeial reference to the quality, size, and abundance of Indian fowls. 
Hove {Tours in (Uijnrat, c(c., 1787, 80) says: “In thi^ c‘ouutr\ hn\l.s are 
pn»<ligiously large, and an' called by the Europeans Coloml^ fowK. 'Thay l^reed 
them in)w about Surat in abundance. . . . Some of them are .^o largt' tliat they 
are often mistaken by strangt'rs for turkeys.” It is difficult to concfl\e why the 
early tra\oilers in India so uniformly speak of tlie fowls seen h\- them a.- “ large.” 
'^riie ordinary fowl of India to-day is a very .small and very inferior repn*>entative 
of the fowl of Europe. 

Mention has been mad»* of Chittagong fowls, and it may be added that it 
is customary to read of them as a peculiar and valuable race, charaeten.^tio of 
Eastern Bengal. In the IVngal Adinini.stration Report (1901-2). for exam})le, 
the <d>servation oeeurs that “the best poultry comes from Chittagong and the 
bill tracts, and are short-legated, large-bodied birds, much resemhlmg English 
fowls.” The ” jumper ” of Burma is an exceptionally short-legged binl. derived 
ilouhtless direct from tlie Cliittagong breed. Further to tlie east, tlie Cochm- 
Cliina bn^od would appear to liave originated. Game-cocks have from time 
immemorial been s{X'eially reared in many districts of India, and in .some 
localities eock-tightmg lias, from the most ancient time-, been a favourite 
pastime. Soimerat {Voy. aii.v Ind. Or., 1782, v., 113) says he thinks the hinls 
specially reared for eeok-tighting are derived from the indigenous wild species, 
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Had thus is led to believ'e that the domestic fowls ot the world may hav'o come 
from India. The special association of Chittagong, however, with the game¬ 
cocks of India has little more to justify it than the early association of the turkey 
with Calicut. Montgomery Martin, compiling from Buchanaii-Hamilton, sf^eaks 
of the people of Assam as keeping game-cocks {E. ImJ., iii., 071). Laureie e 
tells us that in Kashmir capons are specially reared for the table, but in India 
as a whole little or no attention appears to be given to special methods of bret I 
ing, feeding, etc., of fowls for the table as distinct from those reared for t’'e 
supply of eggs. Bernier {Travels^ 1656-08 (Constable, Or. ISlisc.), 1801. i., 
f^51) attributes this to “ the people being tender-]learted toward anima!.'^ of 
every description, men only excepted.” ‘‘The markets are amply supplied 
with fowls tolerably good and cheap. Among others there is a small lien, 
delicate and tender, which I call Kthiopiaii, the skin being quite black. ' Ethiopian Hen. 
Inspired possibly by INlarco Polo, Linschoten (wlm was by no means as 
accurate an observer as Bernier) allirms that the tlesh of ti-. so-called Ethiopian «•» 
as also the bones are l)lack. [( 7 /. also Thov’enot, Travrls in Levant, Indostan, etc., 

1687, iii., 51.] Tcgetmeier {Foultrij Book, ‘26o-8) give.-; full particulars of these 
so-called “ Xigger-fovvls ” (the Sooty Fowls of some writers), and it need only 
be added that they are by no means common in India. John Leo (Africanus) anciently 
(Oeog. Hist. Africa (Porv, transl.), 1600, 314) descaabes the incubators in use in known. 

Egypt during tlie lljtli > enturv. 

In the m(U'H [lor ahais parts of India (Bengal especially) fowls, like many 
other articles of food, have risen in price consideraldy vxithin the past 20 to 30 
years. At the beginning of that period four large or eight small fowls could 
have been jnirchased for one rupee, while at present they cost 4 to 12 annas 
or even one rupee each. [C'/. Scott, Doin. Poult, known to the Jews, Mem. Wern. 

Hoc., 1830, vi., 301-401 ; Wilson, Orig. Doni. Poult., 402-16 ; Low, Hist. 

Tenasserirn, Journ. Roy. As. Sue., ii., 272; Anderson, Mandalay to Momien, 

16; Hoey, Monog. Trade and Manuf. N. Ind., 152; \h)elcker, Irnprov. Ind. 

Agrt., 405; LavTouce, Valley of KasJmiir, 365-6; Collett, A.B.C. (ruide to 
Rearing Poultry, Ind. \ Isa Tweed, Poidl. Keeping in Ind. ; My Poult,, by 
“ The Indian Hcaiwife ” ; Mackenzie, Popular Poult. Keeping ; Wright, The Book of 
Poult. ; Numerous writers in Indian public press sucli as in Bomb. Gazette, Aug. 

1S95 ; Madras Mail, Feb. 1896 ^^eport on the Dudar Poult. Farm)', Ind, Agri.st., 

Feb. 1898 ; McC'ue and Bradshaw, Poult., in Af/rb Guz. N.-S. Wales, 1808, ix., 894-7, 

1161-80; Planters' (raz.,Ovt. and Nov. 1899; Pioneer, article by ‘'■Camellia,” 

Feb. 1900; I)ui. Agrist., May 1900 (a re[)ort on Poult. Rearing in Betig. at the 
Model Farm of I’akur) ; Poult, in West Ind., in Imp. Dept. Agri., Painphl. 

No. 23, etc., etc.] 

TRADE IS EOas. —Mention has already been made of the production of Ducks’ D.E.P., 
eggs in Madras Presidency for the Bminese market. Though all large towns have i., 160 
regular supplies of eggs, nothing can be learned as to the sources on w^hich they Eggs, 
depend. It would thus seem as if every great centre produced its own fowls and 
eggs, w’ithin its immediate neighbourhood. In the official publication Prices and Indiau Supplies. 
Wages in India, certain particulars are furnished regarding eggs in the Western 
Presidency, A rise in price has on the whole taken place, but in Bombay town I'flce. 
this is not material, as eggs sell at 4 to 5 annas a dozen. Taking the years 1871- 
75 as l>eing 100, tliey sold in 1901 at 107, in 1902 at 100, and in 1903 at 103; 
in Sind at 127 ; and in Central India and Bajputana at 118. The traffic in Fgg Albumen. 
Albumen is important. An article in The Indian Agriculturist (Felj. 1898) re¬ 
view’s an account that appeared in a Burma paper of the Chin-hiang China cbina Trade, 
trade in that substance. Ducks aboimd in the neighbourhood, flocks of 4,000 
to 5,000 being not uncommon. The eggs are broken and the white st^parated 
from tlie yolk. The white or albumen is used in dyeing, being largely exfiorted 
for that purpose to Europe, and the yolk, used in the dressing of certain leather, 
is In much demand in Europe. The Diplomatic a)id Consular Report (1901, 

No. 2601, 10) gives the returns of the Chine.se traffic in egg-yolk. It rctse from ''^olk. 

13,788 to 22,533 cwt. 

[( 7 /. Ainslie, Ind., 1826, 117, 288; 0’Shaughne.ssy, 686-7; 

Boyle, Prod. Isinglass, 5; Honigberger, Thirty-five Years in East, ii., 320; Waring, 

Pharm. Ind,, 281 ; Simmeiids, Waste Prod., 1876, 118 ; Hoey, Monog. Trade and 
Manuf. N. Ind., 1880, 152; Hendley, Med, Top. Jeypore, 1895, 67; LawTence, Valley 
of Kashmir, 1895, 366 ; Ind. Agrist., Feb. 1, 1898; Journ. Board of Trade, Sept. 

1899, vi., 149-56; Dec., 362; many new’spaper articles on preservation of eggs, preservation 
on the testing their freshness, etc., hav’e appeared in the Indian press, mostly of Eggs. 
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reprinted from European, American and Australian publications. No writer 
has, so far as I can discover, given particulars of the Indian markets or of Indian 
experience. ] 

{q) Quail, Snipe, Plovers, Florican, etc. —When speaking of the plains 
of India tlie (juail and snipe are by far the most important of the game birds. 
The former are often captured in great quantities and sent alive all over 
India, and the latter are both trapped and shot. As a protective measure, 

it may bo added that some of the railways refuse to carry live snipe, since 

th(* birds do not eat after being captured, and are often handled most cruelly ; 
for example, to prov'cnt them fighting or e.scaping, they are blinded or otherwise 
disfigured. It is to be hopeti, therefore, that very shortly, under the new Act, 
measures may be enforced even more stringent than the humane action of tho 
railway companies. The florican is valued as miicli for its rarity as for the 
delicacy of its flesli. [C/. Ainslie, Z.c. i., .392 ; Himter, Imp. Gaz. Ind.., vi., 
ISSb; John Burke in Field (reprinted in Times of Ind.), Nov. 28, 1899 ; 

Sni/)c-Sho}jtinq in huL, Englishmati, Feb. 10, 1902; E. H. A. in Times of Ind., 

July and Aug. 1899.] 

I. Birds : Edible Nests ( frtnu ivd and V.fuciFhatja^; 

Hlaiitoni, Fa. Br. Ind., iii., 175-9; Jacobus Bontiiis, 1629, in Piso, 
Ind. LJlri. re \at. el Med., 1658, 66; P'orrest, Voy, New Guinea, 1780,28 ; 
Milbuni, Or. Comm., 1813, ii., 306 ; Crawfurd, Journ. to Ava, 1834, ii., 178 ; 
K()yl(‘. Prod. Jsinyla.ss, 1842, 53; Grigg.s, Man. Nilyiri Dist., 159; 

( arpenter, Pec. Geol. Sure. Ind., 1888, xxi., pt. i. ; Hicksiai, Nat. N. 
CvJebes, 1889, 49-50: Portnian. Photo. Soc. Ind., 1892 : H. Waring- 

ton Smyth, The Wide World Mag., 1898, 288-93 ; Foreman, Philippine 
Island.^, 1899, 366. Edible nests are known in Hindustani as ahahil-ka- 
(jho.Aah, in Nicobar as hilai, and in Burma as gnathiet. 

.\ burly detailed account of this curiously interesting edible product will 
1)0 found in tlu^ Dirtiotntrj/. That article was compiled very largely from a 
report by Mr. Portman regarding the Andaman, and one by Mi', do Ko?pstorff 
on the Nicobar supplies. Blanford tells us that f. frunriva, the Little 
(Ircy-rumped Swift, affords tlie purest quality of edible nests. Ft is met with 
on 1h(' coasts of Timassorim and Arakan, as also on the rocks in the Andaman 
and Nicobar Islands. The breeding season is in March. The nests produced 
by 1'. /uviphaffH (=i uhtipva) are fouiul in CVylon, the Malabar Coast, 
the .Nilgin and Anaimalai hills, etc. Its breeding season is Man;!! to June. 
The former bird gives nests quite free from grass, moss or teat hers, the latter 
is much a^lulterated with the substances named, which are simply cemented 
together by the in.spissated saliva. .Tacobus Bontius was perhaps the first 
Ihiropi'an writer who descrilied the edible swallow’s nest. He gives an excellent 
picture, and says th<> n(*sts are sold in gi'eat (juantity throughout India. Ho 
regarded them as made from the foam of the sea. ^Fandi'lslu {Trarcls Ind.,. 
h):i9, 134), speaking of the iNIalay, says that the swallo’vs’ nests were found 
“ on rocks by the sea.side, and are of such esteem in (’hina that they sell them 
for 3 or 4 crowns the lb.” It is probable that Volkamer (Ntirtih. Hesper., 1714, 
ii., 2:9)) is alst) alluding to this substance when he speaks of th(' cinckens that 
spin fibiv out of their mouths. iMilburn .says edible nests are found in caves on 
the sea-coast of Sumatra, Java and many of the Eastern Islands. “ The cleanest 
and best are almost as whitt‘ as writing paper and as transparent as isinglass. 

They Nhould be perfectly dry; if so crisp as tt) break, it is the better. ” 

The merchants who tnule in this substance are Chinamen resident in Rangoon. 
4 h(> nests are assorteil into thrt*e idasses and then exported to China. The finest 
(lualities go to Pekin. The Japanese do not use these nests, but they are said 
to fabricate an artificial nest from .seaweed which is sent to China. The trade 
seems to be ilt'clining, as shown by the steady diminution of the sum paid in 
Burma for the right to work the supplies (see Manures, p. 7h9: Isinglass, p. 995). 

5. Birds: Industrial. —The materials that fall under this position 
are brietly—Bird-skin.s, Feathers, Guano and Quills. The hrst two may be 
taken I'ollectively and the third will be founcl under Manures (see p. 769). 
{a) Bird"skins and Feathers. —It is customary to discuss feathers 
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under :— Common Feathers used for upholstery ; Down used for Quilts ; 

Ornamental Feathers and Qiti.ls. In India the feathers of the 

domestic fowl are almost universally destroyed through the habit 

of removing them after immersion in hot water. Were an eUo-'t 

made to remedy this defect, India might supply a large quantity of 

upholstery feathers. The same remark is applicable to the supply of 

down. Ornamental feathers are usually referred to three classes •— Ornament. 

(a) those like the ostrich plumes whose barbulesare long ami loose, giv ing 

beauty of form ; (b) those in which the plumes are de(*omposed, as in the 

egrets ; and (c) those that manifest great beauty and briliiam y of colour 

(see below under Plumage). Balfour [Cjfclop. of India) appears to be the 

only writer who has so far afforded particulars ( I the feather industry— 

fortunately an industry of historic but not of great future intrinsic value. 

He tells us that the Madras dealers in birds’ teat hers used to carry on 
their trade on an extensive scale. 0n<‘ dealer had nearly 100 sets of skin coUeotioiu 
hunters, each composed of four or five shikaris and one cook ; most of 
these people are koraaa- (basket-makers) who live in and about Madras. 

Ea(‘h set has its Iumu man, who is responsible for the others. The sets 
are sent out once a year, each receiving from Rs. :>() to Rs. 100 together 
with a number of nets, a knife, etc. They traverse all India, collecting 
the feathers of kingfishers, etc.” ‘‘ They bring back from 1,000 to 6,OCX) 
skins which are exported to Europe, Burma, Penang, Singapore and 
Malacca.” The blue jay feathers are much in demand in China. 

(b) Ostrich. —Some few years ago an effort was made to establish ostrich Oetrioh 
farming in India (near Agra) but with little or no success. Mention has Farmings 
recently been made of Mysore as a favourable locality, a suggestion in¬ 
spired by the great success of the Australian farms. \Cf. Madras Weekly 

Mail, Aug. 1899; Pioneer, Sept. 1903: for Food to be given to Ostriches, 
see Agave, p. 35.] 

(c) Plumage- Birds. —The following, it may be added, are the chief birds Plumage, 
killed in India on account of their plumage, the particulars given being 
abstracted very largely from Blanford. A certain amount of grouping 

has been attempted in order to save space; thus all the paroquets are 
brought together, all the bustards together, etc., etc., the assortment 
being otherwise alphabetical according to the scientific names of the birds 
or groups of birds :— 

Ardea Cinerea {Fa. Br. Iml. {Birds), iv. 382 et seq), the Common or 
Blue Heron, the nari, anjan, sain, etc. ; Avttettta gvayi, tlie Pond Heron or Blue Heron. 
haqla, khonch-bogki, kokku, etc. A common and familiar bird of rice-fields and 
village tanks—often called the Pmldy-bird; also Kithuii-ifM vorontn»*auH, the Piiddy-birds. 
Cattle Egret or surkhia-hagla, gai bogla, huni koku, etc. This egret is a constant Cattle Egrets, 
attendant on cattle and feeds on the insects that are attracted to them. 

Sclater groups these three herons together as birds that produce feathers which 
are sold in large quantities, but which do not fetch such high prices as the egrets 
proper. 

Ceryle varia {l.c. iii., 119), the Indian Pied Kingfisher, the koryaki-’ Kingashers. 
kilkila or karikata % iinifyon {l.c. iii., 132), the White-breasted 

Kingfisher or kilkila, khandn, machranga, etc. ; reiuvyoyHiu yufitti {l.c. 
iii., 129), the Brown-headed Kingfisher, gurial, badami, etc. These and several 
other kingfishers, such as Aivetia chota kilkila, A. yrnudin, the 

Great Indian Kingfisher, and ieyjr tridftetyia, the Three-toed Purple King¬ 
fisher, are all extensively slaughtered for their skins. Hunter {Btat. Acc. Beng.) 
makes special mention of the traffic in the skins of kingfishers from Tippera 
and Chittagong to Burma and China. Mr, C. jM. Inglis says that in Darbhanga 
there is a village of 16 houses, all concerned in the bird-skin trade. On© man 
told him that on an average he snared at least 100 kingfishers during the season, 

139 



BIRDS 

Industrial 


Roller. 


r.ustards. 


Plumes. 


Florioan. 


t l)('lirionfl 
i 1 1 Ilf' Jiifilsj. 


.Iiini'lf'-fowl. 

M.iiuif.iclnrf 

St'ltSDIlS. 


lH'0(Uup(W( 
1 0 .It hors 

A iv'rotte. 
I'radi'. 


THE ECONOMIC BIRDS OF INDIA 

the skins fetching Rs. 15 to Rs. 20. This for the entire village would make a 
destruction of thousands a year. Decoys are used, namely, live birds with their 
eyes sewn up. 

Coraclas Indica {l.c. iii., 103), the Indian Roller, the Blue Jay of 
Europeans or nilkant^ aabzaky tds, pdlu pitta,, kattu kadei. As already men¬ 
tioned, this is perhaps the most extensiv^ely killed for its beautiful plumage of 
all the Indian birds, and as it is helpful to the cultivators, its destruction is to 
he greatly deplored. 

Eupodotis edwardsii {l.c. iv., 192 et seq.), the Great Indian Bustard, 
the sohun, hukna, hum, tokdar, tugdar, bat-meka, kanal-myle, etc. Met witli 
throughout India except in Bihar, Chota Nagpur, Orissa, Bengal. It is usually 
found singly or in twos or threes, and keeps chiefly to the open dry country, especi¬ 
ally wastes covered with low' grass and scattered cultiv'ation. It feeds on insects, 
especially grasshoppers, small reptiles, fruit, grain, shoots of grass, etc. In 
the Ain-i-Akbari mention is made of the okar feathers of Kashmir. Baden- 
Puwell gi\'es the name onkar to the feathers used in making kalgi, the plumes 
of the khod or helmet. These were probably the black feathers of a Bustard, or 
of the Snake-bird (see below), itouhava yrtuqneeni, the Houbara bustard or 
hobdra, tilur, talur, etc. A cold-weather visitor to North-Western India, Panjab, 
Sind, Rajputana, Kach and Northern Gujarat. Otis the Little Bustard 

or chota tilur, met with in the Panjab. Lastly, utirita. the Lesser 

Florican or likh, chota charat, charas, baranti, ker mor, tan-rnor, chini-mor, mala 
nimili, etc. Also *». heugatenniM. the Bengal Florican. These birds are found at 
times throughout India from the Himalaya to Cape Comorin, but the former 
chiefly inliabits the Peninsula south of the Godavari in winter, and breeds in the 
Deccan, W'estern and Central Provinces, Central India, Rajputau i, etc. The 
latter occurs in the country from the foot of the Himalaya and tlic Ganges to 
the plains of Assam. Blanford observes of the former that the numbe'*rs are 
being greatly reduced by the unsportsmanlike practice of sliooting during the 
breeding season. ^And of the latter he remarks that it is one of the most delicious 
of game birds. 

But it may be said that most of the above-mentioned birds ere or rather 
have been killed on account of their plumage as well as for their flesh. Bustard 
featlu'rs constantly appear in the Madras trade reports. 

Callus ferruginous {l.c. iv., 75), the Red Jimgle-fowl or )a)ii/al-/nHr(jh 
(male), jarujli-inurghi (female); common throughout the Lower Himalaya from 
Assam to Kashmir. Also sonnevuti, the Grey Jungle-fowl ur kotnri, koli, 
etc., of South, West and Central India. 

The w'ilil fow'ls, though killed mainly' for food, afford skin- tluit are as a 
rule pre.served and sold. The wild fowd ot Si^uth India is .sp' i'h.llv valued for 
making artificial fishing-flies; its golden or ferruginous spotted te.ithers are 
unsurpa.ssed for certain purposes, and fetch higher prices than d > mo-t other 
feathers met with in the market, 

Herodlas alba {l.c. iv., 385), the Largo Egret, 7naUang-hnqla, tar-hagla, 
hura-bagla, pcdda-tclla-konga, yaala-konga, vella-koku, etc. Found throughout 
India and llurma ; often seen solitary but in association with either of the next 
two species. In North India and Biu’ina it breeds in .Tuly and August, 
and in the Karnatak in December to February. Also ii —the 

Little Egret or kilchia, nella-nucha-konga. Common througliout India and 
Burma. Lastly mi. i . the Smaller Egret, patokha bagln, patangkha, 
etc. .Met with throughout India and Northern Burma. The h'recding season 
is the same as that of the large egret. These pure wdute, slim herons 
de\ clop temporarily during the breeding season a dorsal train of feathers, which 
elongates and becomes “ decomposed," as it is expressed, that is to say, the 
barbs are .separate and distant from each other, thus forming the ornamental 
plume or aigrette for wdiich these birds are much sought after and ruthles.sly 
destroytxl. 

The present trade in Egret and Bustard feathers seems to be chiefly in the 
hands of Madras traders. Some time ago Commercolly in Bengal was famed 
for its egret feathers, and these were used for }iead-dre.sses, tippets, boas and 
muffs. Although tliis trade still exists in Darblianga, Piu*neah and MaldaVi, 
the birds are becoming very scarce. It would seem that at the present day the 
chief Indian supply i.s from Aladras, 

Leptoptilus dubius {l.c. iv., 373), the Adjutant, or hargild, garur, chaniari 
dhauk, dusta, pinigala-konga, don-zat, pir^e-dang, etc. A useful scav'enger that 
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used formerly to frequent Calcutta and i.i still met with at the Salt Lakes and 
has been found in immense herds in Burma. The down of the young ad¬ 
jutant bird is (or rather was formerly) made into ladies’ boas and victorines. 

The under-tail cov^erts are collected and sold in considerable quantity, fhoy 

are known in trade as Marabout or Commercolly feathers, and seem to be pro- Marabout or 

cured at present mainly from Tirchoor and Malabar, thougii formi'rly the tralhe Oommorcolly 

was chiefly from Commercolly and Nadiya to Calcutta. It is described by 

^lian (a.d. 250) ; Baber {Memoirs, 1519-25, 321) and Ball {Jwvjie. Life, S2) b(>tii 

refer to the snake-stone said to be found in the head of this bird. 

Lophophorus refulgens {l.c. iv., OO), the niotviL nil, lout puale), knrari, Monah. 
luini (female), nil-mor, nilgur, datiya, etc. An extremely bea-ititul and large 
pheasant found throughout the Himalaya, from Chitral .md Kaslunir to 
Bhutan, at altitudes of from 0,000 to 15,900 feet, except in the winter, 
when it may be found at 5,000 feet. Skins of the « (jck lards are extensively 
traded in all over India, and a fairly large numoer annually exported, 
the supply received at Calcutta coming mainly from Bhutan and Nopal. 

Sclater tells us that he has seen as many as 1,000 skins offered for sale at 
one time. 

Palaeornis cyanocephalus {Ir. rd., 251-9), th<' Western Blossom-headed Paroquets. 
Paroquet, the tuia~toUi, faraidu, kh\ etc. A burly plentiful bird in the 
forests of the low’er Hiffialaya and Peninsula of India, i*, faHviatna, the Red¬ 
breasted Paroouet, t(i<* ineidh,,, kdjla, gour-io{,i, etc. Himalaya up to 5,000 feet 
from Kumaon tf Assam, Manipur, Burma, Cambo<lia, Cochin-China, etc. 

An inhabitant of well-vvooded tracts, but visitant o; the intervening fields. 

f». ttepaientiiM, the Large Indian P<iroquet or chandana, a bird met witli 

plentifully in Northern and Central India, the lower Himalaya, the Northern 

Circars, Kangra and Moimt x\bu to Bengal, i*. the Eastern Blossom- 

hetuied Paroquet, the kyay-ta-ma of Burma. Lastly, i*. fuw. the 

Rose-ringed Paroquet or foUt, lyhnr tota, tiya iota, ragu, chilluka, killi, kyay~ 

gyot, etc. This is by far the most plentiful paroquet of India, and abounds 

near to^vns and houses and prefers open cultivated lands to forest tracts. It 

often does much damage to field and garden crops. It is very frequently kept 

as a pet, and is a very docile and loquacious bird. Baber {Memoirs, 319) gives Speaking Birda. 

a long account of the various birds of this kind that were taught to speak by the 

people of India in his day^ (early in the IGth century). 

Most of the above species of paroquets are extensively killed on acco\int 
of their skins, but since they are very abundant and often very destructive, 
little regret need be expressed at their being annually killed oil to a certain 
extent. Paroquet skins are largely exported from Hill Tippera. 

Pavo cristatus {l.c. iv., 68), the Common Peafowl, the mor, mahr, tnanja rcafowl. 
(male), manir (female), m.yl, nimili, notvl, etc. Plentiful throughout all the 
drier tracts of India. It ascend.s the Himalaya to 2,000 feet in altitude. 

Aboimds in Gujarat (a fact specially mentioned by Thovenot in 1687), Kach, 

and Rajputana, and being protected, since regarded by certain Hindus as sacred, 

it frequently does much damage to the fields. The males moult their 

long trains after the breeding season, about September, and the feathers are Moulting Season. 

collected by the villagers and sold, but in many parts of the country large 

numbers are killed, and their feathers and complete tails sold to the dealers. 

In Indian Art at Delhi (1903, 198-9) particulars will be found of the artistic 
use of peacock feathers. They are largely employed in ornamental work, Peacock 
such as the manufacture of fans, morchals, chauris, braids, etc. Some few Feathers, 
years ago a large trade was done in peacock-feather braids, which were used in Braids, 
trimming dresses and for other such purposes. The chief centres of manu¬ 
facture are Agra, Aurangabad, Benares, Jhansi, Mysore, Nepal and Savantvadi. 

Peacock feathers seem to bo exported mainly from Bombay. \Cf. Baber, 
l.c. 318 ; Ainslie, Mat. Ind., 1826, i., 290.] 

Plotus melanog^ter {l.c. iv., 344), the Indian Darter or Snake-bird, the Snake-birds. 
hanwa, pan duhhi, goyar, etc. This bird exists throughout India and Burma, 
wherever fairly extensiv^o lakes, marches, etc., of fresh water or large rivers with 
slow currents occur. According to Jerdon the lengthened scapular feathers are 
looked on as a badge of royalty by the Khasias, and were once the badge of 
one of the Bengal regiments of Irregular Cavalry. The birds are killed on 
account of these feathers, which formerly were fairly extensively exported. 

Tragopan melanocephalus {l.c. iv., 100), the Western or Simla Homed The Argus 
Pheasant, fetuar, jaghi, sing-monalf figurana (male), hodal (female), falgur, etc. Fberisanh*. 
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North-West Hinmlaya from Garhwal to Hazara. T. satyta, the Crimson 
Homed Pheasant, the lungiy omOy bapy tar~rhyaky etc. Eastern Himalaya 
from Garhwal to Bhutan. These two pheasants are sometimes called the 
Argus by European sportsmen, and their skins are generally sold under that 
name—the true Argus occurs in the Malay Peninsula. 

Upupa epops (/.c. iii., loll), the European Hoopoe and r. indiva, the 
Indian Hoopoe or hudhmiy sutdr^ kondeh pitta^ chaval kuriivi, toun-bee-sote, etc. 
The former is met with in the Himalaya and on the plains of Northern and 
Central India, and the latter throughout India and Burma, except Sind and 
the Western Pan jab. Both birds are extensively slaughtered on account of 
their plumage. [Cf. E. H. A. in Times of Indiay Sept. 29, 1899.J 
Trade in Birds, Skins, etc. 

(d) Feathers. —The above arc the chief birds killed for their brilliant 
feathers, but all birds with bright-coloured plumage may be and occa¬ 
sionally a^re killed for that purpose, such as the honey-suckeis, bitterns, 
jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and horn- 
bills. The tra(h‘ in these and such-like is a very ancient one. Varthema 
{Travels, 1510 (ed. Hakl. Soc.), 200), speaking of Tenasserim, alludes to 
tlui sword-hilts made of the helmet-hornbill. The modern trade in feathers 
of all kinds fluctuates greatlv. In 1880-1 the exports were valued at 
Ks. 2,b9,4I7; in 1884-5 at Rs. 6,33,017 ; in 1887-8 at Rs. 5,70,495 ; 
in 1895-6 at Rs. 5,55,185, since which date it appears to have declined 
materiallv ; in 1900-1 it stood at Rs. 1,35,440 ; in 1901-2 at R'^.1,79,618 ; 
in 1902-3 at Rs. 88,691 ; in 1903-4 at Rs. 5,093 ; in 1904-5 at Rs. 88o ; 
in 1905-6 at Rs. 4,416; in 1906-7 at Rs. 1,437. In former years the 
major jiortion of these exports went usually to the United Kingdom, 
which took in 1895-6, Rs. 4,18,006; in 1902-3, Rs. 60,000; and in 
1906-7, nil. More recently to China (Hongkong), which took in 1895-6, 
Rs. 58,562 ; in 1902-3, Rs. 23,387; and in 1906-7, Rs. 1,350. Practically 
th(‘ balance on these valuations of the total for the years in (piestion goes 
to the Straits. The imports of feathers are unimportant. As a natural 
conse<|U(Mice of recent legislation the portions of this trafhc concerned in 
the foreign supply will be discontinued. 

(c) Quiils. —The traffic in bird-quills is unimportant. Peacock 
(juills are used in embroid(*ring leather, as for example in the small boxes 
nunle at Bilaspur and Anandpur in the Panjab, etc. Porcupine (piills are to 
a small extent employed in South India, mainly in veneering fancy boxes. 

BIXA ORELLANA, Unn. : FI Br. Ind., i.. 190 ; Pomet, Hist 
Drugs. (Kngl. ed.), 1712, 224; Gamble, Man. Ind. Tunbs., 38 ; Cooke, FI. 
Pres. Bomb., i., 53 ; Duthie, FI. Upper Gang. Plain, i., 58; Burkill, Agri. 
Tedg., 1904, No. 12; Btxine.e. The Annatto or Arnotto, roucon. 
urucu (Brazil), latkan, koug kuombi, jurat, kisri, jajra, kuragu-niangjal, 
rangnmali, thi-din. 

A shrub originally a native of America and now largely cultivated in India 
for the dye afforded by its seeds. It is v'ery common in S. India, and believ^ed 
to he there almost completely naturalised. Hove speaks of its cultivation in 
Bombay in 178". and Buchanan-Hamilton {Stat. Acc., Dinaj., 1833, lo.)) mentions 
that “ the liijra, an American plant, is now rapidly spreading over Bengal.” 
Occasionally planted for ornament, especially in Ceylon ; the least touch of 
frost is fatal, but it will grow almost anywhere vvnthin the tropics where the 
rainfall is .50-80 inche.s. The plants make a good hedge or wniid-break. 

I'here are two forms, one having white flowers and greenish capsule.s, 
the other pink flowers and red capsules. The pink-flowereil form is v’iewed as 
most desirable though it is not alw'ays the most easily grown, although one or 
other exists throughout tropical India. Fuller particulars of the distribution 
and cultivation will be found in Mr. Burkill’s Review of Existing Knowledoe 
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Pomet gives an admirable drawing showing the plant and a roucoxi factor}'. 

The pulp surrounding the seeds gives a beautiful flesh-coloured Dye Dye. 
largely used for silks. In combination with the red powder of Jiiittotiip* 
a faigiit orange-red colour is obtained. The dye is exported 
to Europe from the West Indies to be used in colouring cheese, chocolate, etc. Cheese- 
It may be extracted from the seeds direct, or the pulpy m.itter may be 
separated by boiling and made into cakes—the usual commercial form in 
Europe. The cakes are wrapped in the leaves of the banana aiul known as 
fiag-annatto. The VV’est Indians are said to rub the pulp off in tlunr hands, and 
by adding lemon-juice and gum make crimson paint for tht>n* bothc'^ 1 be 
mordant employed with arnotto is usually crude pearl-ash : the alkali facilit ttes 
solution but alfects the colour. The dye is fleeting and is cluefU' u.se<l fo- silk, 
but to some extent also for cotton-cloths, e.g. in Cacliar. The Mariipui i:^ arc? said 
to avail themselves of the fruits of fiiarvitiia *»*•##/«/« t(» tieepen the colour 

of the silk after dyeing with arnotto and also to flx it. The latter suggt'stinu 
needs verification, since the dye is not as a rule con-idored fast. The bark yields 
a good Fibre used for cordage in tiio West Indies. In Miidicixe the seeds are Fibro. 
regarded as astringent and febrifuge. The friction of two ])ioces nf the wood is re- 
ported to produce fire ver\ easily, and for tins purpose is used by the West Indians. 

The best Cayenne (“ cake *’) arnotto fetches iii France about -00 francs Prices of 
per 100 kilos, and in Gernumv about 80 marks per 100 kilos. Its use lias i^yo-c!vk('. 
been ousted from India to a great extent liy the introdiietioii of aniline d>es, 
and the demand is perb.t(>s too small to encourage export. In tlie Toronto F\- 
hibition leaflet (lOOi) it is stated that the v'alue of the exports from Jamaica in 
1900 amounted to £o,800. From the Loudon market reports for 1903 (in 
Brit, and Col. Drug, ; or ('loan, and Urag.) it wouM appear that from 2.J(C to 4d, 
per lb. is obtainable for be.st Madras seed, but tliat tla? demand is very limited. 

It may be mentioned that the average production per aero is about 01 to TJ 
maimds of seed yielding some 20 to 30 seers or rather under 1 cwt. of dye. [Cf. 

Taylor, Topog. iStat. Dacca, 1840, 143; De Camlolks Orig. Cult. (Engl, ed.), 

1884, 401 ; Lawson, Pharni. Joiirn. and Imrans., 1885-0, 045 ; W.itt, Select. 

Rec. Qovt. Ind., 1888-9, i., 55 ; Pharmacog. Jnd., i., 149; Keic. Bull., 1890, 

No. 48 ; Ferguson, All about Aloe and Ramie, 1890, 54 ; Moodeen Sheriff, Mat. 

Med. Mad., 1891, 38-9; Kanny Lall Dey, Indig. Drug.<i Ind., 1800, 47; 

Thorpe, Diet. Appl. Chem., 189'^ i., 173; Cat. des PL Econ. Colon., L'Hort. 

Colon.,Brussels, 1000,44; Jackson, Pharmaceut. ,/ourn., April 4, 1903; Bull. 

Union Agri. Calcd., 1903, ix., No. 75, 0-7.] 

BCEHMERIA NIVEA, (wtnaUvh ; /*. ttirea, var. tettffris.HUHa, D.E.P., 

Miquel; FI. Dr. Ind., v.. 570 ; Buch.-Ham., Slat. Acc., Dinaj., 194 ; Watt; i., 401 84 ; 
Rhea and Allied Rhea Fibres, in Select. Rec. Govt. Ind., 1888-9, i., pt. ii., 283 ; 

Rein, Indust. Japan, 1889, 1(37-8 ; Michotte, Trade de la Ramie, 1891 ; 

Hosie, Three Years in W. China, 1890, 73-4 ; Watt, Dwhmeria nirea — grass. 

Rhea and China Grass, Agri. Ledg., 1898, No. 15 ; Bretschneider, Hist. 

Europ. Dot. Disc. China, 1898, 42, 99, 133, 495-(3, 770 ; Wray, Ramie Cult, 
in Perak, Mus. Notes, 1898, ii., 103-24 ; Barraclough, Ramie, Rhea, China- 
grass, etc., in Text. Merc., (a series of articles). May 26 to June 16, 19(X); 

Der Tropenpflamer, 1902, vi., 185-90 ; Frank Birdwood, Journ. Soc. Arts, 

1904 ; Ramie, Dipl, and Cons. Rept., 1904, No. 3280, 54 ; Bothier, also Bigle 
de Cardo, La Ramie, in U Agri. Prat, des Pays Chauds, 1902-3, ii., 176-97 ; 

1904, iv., 335-54; 1905, v., 56-67; Coventry, Rhea Exper. in India, Ajgri. 

Journ. Ind., 1907, ii., pt. i., 1-14; Kew Bidl. (numerous passages); 

Hanausek, Micro. Tech. Prod. (Wintoii and Barber, traiisl.), 1907, 90-1. 

It seems doubtful if the two forms indicated by the above-mentioned 
names can be botanically regarded as anything more than climatic or 
geographical races of one species. The practical value of their separate 
recognition may however be accepted as at once demonstrated by the 
circumstance that the one—the China plant—has been grown in the 
open air in England and regularly sown as a field crop in the south of 
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Europe, Avhile the other—the Malaya plant—ran only be raised under 
glass, so far as Europe is concerned. The distinction ought therefore to 
prove of considerable value to Indian prospective cultivators. In fact 
it seems possible that some share of past failures may be due to Indian 
experimentalists having forced the cultivation of the tropical plant in 
temperate areas. That being so, it may be useful to set forth the two 
forms separately, but the reader should consult The Agricullural Ledger 
(above mentioned) for the botanical synonyms of the plants in question :— 
China- Yar. nlvea proper; Watt, Lc. 8, t. 1. The China-grass or Rhea of com- 

graes or meree hears the following local and vernacular names :— chu^ma in China; 
Rhea. pa-imi in Cochin-China.; kankura (rarely kund or kurkiuid)^ in Bengal ; 

reeha (rifui) or risd in Assam ; pan in the Shan States, and gun^ gwon in Burma 
{mn, see Cannabis, p. 2ol). 

It will he seen by a comparison with the Malayan names recorded as more 
especially vapplicahle to the second variety below, that very possibly the only 
truly indigenous Indian names in the above enumeration are kankura and r'lha. 
Further, the latter name is perhaps only a modern translation from one plant 
to another of the wf)rd risa^ the Naga name for a fibre-yielding plant which 
has re<!ently come to he spoken of as the han-riha or wild-rf/?a of Assam 
(see Villebnmea, p. Ih4). In part support of this idea it may he added that 
the pef)ple who use the han-riha fibre grow the true riha plant, hut only as 
an article of ex])ort—they never \ise that fibre themselves, so that it seems 
fair to suppose that the plant which they use is their own riha or risa. In 
Not mentioned none of the classic books of India is there the slightest mention of kankura or 
in Indiun riha. In fact there are no references to any fibre that could for a moment be 

( lassies. supposed to be rhea. There is a curious passage, however, in the account 

of the Voyage to iiie East hvties^ written by Linschoten (1598. i., 90), which de- 
seribes a fibre under the name of “ Hearl)o Bengalen,” tliat might be (and has 
been) supposed to be rliea, though it was more probably talotroifin ifitjattfea 
floss, perhaps the grass-cloth fibre of the early English writers (see pp. 297-8). 
'rurning now to Cliina, Marco Polo, speaking of Kwei(*lmn, mentions the bark 
tibn* from which ‘‘ they manufac'turo very fine summer clothing.” Many subse- 
<juent writers allude to tlie hiapn or sia-pu or the summer cloths of Kweichan, 
which being to-day made of China-grass, it is assumtal were so made in Marco 
Polo’s time ; and tlieiv is probably little doubt that they were. One of the earliest 
European trax olh'rs to <l<‘sei‘ib<‘ the C’liina-grass (of China) w<is C'unninghani, who 
in the beginning of tlu' IStli century sent Chine'^e plants to his English friends 
Sloan, Petiv'or and l’luk(“n(‘t. Among these was the textile plant which he 
culled ('rtica racanifera nfa.vima Sinaruni {Pink. Anialth., ‘212, t. 49, f. 2), a 
plant which Linnojus identified (6'p. PL, 1704, 1398) with his t'rth-n iiirt'a. 
Ramie. Var. tenaclssima {sf) Rom)); Watt, Lc. 20, t. *2. 'Iliis is the true rajni 

or ramie, which by some writers has been incorrectly called rhea while 
fliey ha\o assigned ( hina-grass as distinctive of the variety nieea. The first 
re<‘ord of its introduction into India brought the Sumatran name calue (kaluc) 
ealocr or caluse to that country ; thrfuighout the Malay it is rami, rame, ramicn 
or gunn ; inan in lh»noa ; gamhe in Celebes; moumim ram in Java; kiparoy, 
kapiiriet, haramay, lalakie, in Sunda ; kIo( i in Sokojan, etc., etc. Prain {Sketch of 
Life of Francis llantilton {onvo Ihichanan), 1905, 24) gives a letter of Hamilton’s 
dated 1S14. ui whicli he refuses to believe that the caloce ilitfers from «. ntvea 
aial lurthor that lie <-oiiMih*red it grouiulless to expect tlie fibre to turn out of 
general use. R(»xl)urgh {Trans. Soc. Arts, 1890, xxiv., 14S) tells us that in 
1894 the plants gnnm in the Botanic Gardens, Calcutta, from Malay seed had 
flowered ami that lu' liad sent a drawing of the same to the Court of Directors. 
st'vK ^ Races of Plant Grown.-— During repeated investigations, through the 

Indian riiea districts, a large percentage of the known plots of cultivation 
ill Heiigiil, A.ssani and Kangra were systematically visited. With prac¬ 
tically only one exception the stock was that indicated above as var. 
nh e<(, and the one exception that of a tea-planter’s vegetable garden in 
Assam, where a few recently imported roots of rar. teuarissima were 
found. In several instanees, however, plants which might be regarded 
as local developments, if not crosses between the two varieties, were 
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met with, thus possibly pointing to a cultivation of fenarisshufty since sports, 
abandoned, or to teuacissinuf being only a sport from atreft. Re¬ 
cently I have heard from Tirhut that a sport had spontaneously appeared 
there, in an experimental plantation, which was very hardy, although 
apparently an inferior fibre-yielder. There seems little doubt that careful 
study and selection would do much to improve the crop. But in no 
instance were plants grown in India seen to possess anything like the 
apparent luxuriance of a series of botanical specimens procured direct 
from Wenchow in China. Some of the most vigorous plants collected vigorous Plants, 
by me in India were found in North Lakhimpur, c4ssam, while the 
healthiest looking were those in the Ram Bagh plantation in Kangra 
—the survivals of the original six plants imported in 1863 by Mr. 

James Montgomery, India’s pioneer rhea-planter. His widow, a very 
old lady, was alive at the time of my visit, and I had the extreme 
pleasure of being conducted by her over the plantation, and was much 
fascinated by the undying faith which she manifested in the ultimate undying Faith 
success of her husband’s life-work. One plot, she told me, had neither suSs™^^ 
been transplanted nor manured for sixteen years, aird yet the plants were 
fairly vigorous-looking. It was annually inundated and richly manured 
by the rise of the river. When I inquired if any of the European tea- 
planters in the district or Native zamindars had followed her example and 
laid out plots of land with rhea, Mrs. Montgomery replied that it was 
perhaps fortunate for her that they had long since abandoned all 
thought of rhea, because the produce of her little plantation was more Local dcmanj. 
than sufficient for the local demand. 

RHEA CULTIVATION IN INDIA. 

Future Prospects .— Indian Rhea cultivation and manufacture was dealt with Cultiva- 
very exhaustively in The Agricultural Ledger (1898, No. 15). That paper was the tion. 
result of a special tour of inspection, conducted under orders of the Govi^rninent 
of India, to each and every district where the plant was known to be cultivated 
or reputed to be found. With the details thus readily accessible, it may be the 
most useful course to make the present review amplify or correct the opinions 
already set forth, rather than to repeat in abstract the established facts. At 
the same time opportimity may be taken to answer the objections and dilliculties 
that have been raised without becoming controversial. My previous writings 
have been affirmed to discourage endeavour, and as that was not my intention 
I would explain that rny attitude has proceeded from mature conviction that a 
rhea industry is not likely to be established in India until certain misleaiiing 
statements and misconceptions have been effectually removed. Of those I 
would mention the following 

1. The affirmation repeatedly made, that rhea is a wild plant, found over Not Tnrli-^ronoua 
large portions of India, and that it has only to be cut in order to be turned into ^ India, 
gold. In my report of 1898 I hav'o shown that this is not only an error but tliat 

rhea nowhere exists in India even as an escape from cultivation. That it is purely 
an exotic and is rapidly exterminated from land when neglected or abandoned. 

Still further, that the most valuable of the so-called wild-rheas {han~rhea) of 
Assam is an entirely different plant, though one which affords a fibre for w hich 
there might be a market apart altogether from the possibility or not of organising 
an Indian rhea trade. 

2. The statement that it can be grown anywhere in India and with a purely Cultivation 
nominal amount of cultivation and care. Far from this being so, it is a plant that 

requires a particular class of soil, a large supply of manure annually, and definite 
climatic conditions. It must thus receive high cultivation and be protected 
from animals. If the price paid for the produce will not suffice to cover these 
expenditures then the industry will not pay. 

3. The piuport of my report may, therefore, be said to be that the experimental Unlikely 
cultivation in India by Europeans has hitherto been in the most unlikely regions 

and that the price offered for the produce has rendered essential rr.ethods and obUinecT^ 
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materials of cultivation prohibitive. This last statement might be compared with 
the final experience of Mr. Cyril E. Baxendale of Selangor. That gentleman 
seems to have been most unfortunate to say the least of it, for he tells us that his 
correspondence with “ ramie spinners would fill a massive tome.” He could not 
apparently dispose of some of his produce, and had to direct it to be burned in 
order to save demurrage charges at Liverpool. As a not unnatural consequence 
ho twids, “ We now leave the ramie to the cows. They like it.” [Cf. Capital, 
Aug. 11, 1904; Agri. Bull. Straits anti Fed. Malay States, 1903, 359, 362-6; 
and compare with Ind. Card, and Plant., Dec. 15, 1898.] 

4. I have endeavoured to point out that the most satisfactory regular cultiva¬ 
tion and the most promising experiments seen V>y me, have been those within 
approximately the self-same latitudes as the successful production in China. In 
other words, the southerly (extremities of Rangpur and Bogra in Eastern 
Bengal would be approximately in the latitude of Canton and Formosa, and 
the mo.st northerly Indian area (Kangra) in that of Nanking. Thus the Indian 
area of Hucc(*sfdnl prodiu^tion so far as ascertained by me corresponds fairly 
closely with that of China, and I have urged that in dealing with the Chinese 
form of the plant, at all events, it would be well in the future to concentrate 
attention on the region indicated. And I may add that within the more southerly 
limits of that area 1 found the plant by no means so vigorous as on the most 
northerly, so that a nortlKun rather than a southern extension w'ould seem 
most full of |)roini.se. Outside the area, more especially within tropical 
tracts, it would appear likely, however, that good results might be obtained with 
the Ramie or .Malayan plant. 

Conditions of Cultivation. —During my tour of inspection through 
the Indian rhea districts 1 had frequent occasion to comment on the 
singular uniformity that prevailed in the name given for the plant, the 
character of the stock grown, the location of the plots of land under the 
crop, the class of cultivators concerned, the method of cultivation 
[lursued, the system of separation of fibre employed, and the purpose 
to which the fibre was put. These and many other points seemed 
significant and highly exceptional in Indian agriculture as a whole, 
where much diversity of opinion is usually manifested. In Bengal and 
Assam the plant had to be grown in order to secure fibre wherewith 
to make or repair fishing appliances, and there the matter began 
and ended. Usually the Indian agriculturist shows interest in the 
produce of his fields ; rhea is not an agricultural crop, it is a plant grown 
by or for the fishermen ! In only one Sub-division of the Rangpur 
district (Kurigaon), and even there in connection with but one or two 
villages, was it found as a field crop in the hands of the regular cultivators 
(rajbunsis). Everywhere else it was exclusively a garden plant found 
on the homesteads of the fishing classes. On an average the plots would 
not exceed 20 square feet in size, and were as a rule beds of pure manure 
sometimes 2 feet in thickness, raised above the level of the surrounding 
land, and closely fenced in to protect the plants from cattle which other¬ 
wise would completely devour the crop. In China it is practically grown 
on poudrette. A writer in The South Indian Observer (March 1902), who 
professes to have a practical knowledge of rhea-growing both in India and 
China, says that no part of India is in any sense a favourable field for 
the introduction of the rhea-planting industry. [Cf with the reprint in/ tjg?. 
Plant, and Card., June 1902, and compare also with Plant. Gaz., Dec. 1898.] 

A Garden, not Field Crop. —In the whole province of Bengal it would 
be difficult to find a better soil or a more enlightened class of cultivators 
than in Rangpur, and yet few, if any, have taken to rhea, in spite of 
the fact that the fibre fetches locally from £50 to £180 a ton and 
even more fabulous prices. They have witnessed the plant being 
grown by the fishermen for at least a century. Buchanan-Haniilton’s 
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-description of its cultivation in 1807 might be given as an account 
of the rhea-production of to-day, and yet the cultivators gave 
almost invariably one answer to the inquiry made by me why they 
did not take to rhea. “ Why should we ? ” they asked. “ We have other Crops 
other crops that pay quite as well and give infinitely less trouble.” 

To that I had no very definite answer to offer. It would have been 
useless to have made the assurance that if they were prepared to risk 
a little, a large export might be developed and machinery invented that 
would perhaps render rhea-fibre production both profitable and easy. 

The Indian cultivator is neither willing nor able to undertake risks, still 
less to purchase machinery. Tobacco and ginger in Bengal and tea in 
Assam are consequently likely to continue to occupy the land best suited 
for rhea, until European capital and enterprise come to the aid of local 
resources. Dr. Buchanan-Hamilton drew the attention of the Indian 
cultivators to rhea as a valuable fibre and expressed the hope that jute RUeatvrsus- 
(which he also found in the same districts with rhea), a fibre then quite 
unknown in Europe, would not attract attention until san-hemp had 
been given a fair trial. What has been the result of the hundred years that 
have come and gone ? Both rhea and san-hemp are in the identical 
positions to-day that they were when Buchanan-Hamilton wrote; in fact 
if anything they have gone backward, while jute has expanded into one 
of the most important crops of present-day Bengal agriculture. It cannot, 
therefore, be said that in the region of rhea cultivation the farmers are op¬ 
posed to such new crops as trade may demand, so long as they are profit¬ 
able. The undoubted answer to the present state of affairs must be that no mdacomeut 
jute has paid handsomely and rhea has hitherto offered no inducement 
to extended production. 

Indian System of Cultivation, 

It may perhaps be as well to bring into prominence the admission 
that it is impossible to furnish a definite statement of the cost of 
production and possible margin of profit in rhea cultivation. Though 
many writers have loudly condemned unfavourable opinions about the 
future of rhea and have given their personal assurance of ultimate 
success, no one has been either able or willing to furnish actual data that 
could be accepted as representative. It may perhaps be the more convenien t 
course, therefore, if I arrange province by province such material as exists 
regarding the methods of cultivation and experience gained generally. 

Bengal: Eastern and Northern,— Soil and Rotation ,—At Joyganj, in the Bengal, 
district of Dinajpur, the late Rajah .Syama Sankar Roy, Bahadur, ex- Native 
perimented with rhea. He laid out several plots of high land that ^xperiment^ 
contained a rich loamy soil and aggregated 600 acres. He placed the 
plantation thus formed under the charge of a European manager. The 
plants grew remarkably well and gave three (sometimes four) cuttings Cutungs. 
a year. The experiment had to be discontinued, however, since the 
price offered for the produce was not equal to actual cost of production. 

The land was simply abandoned, and fourteen years later (the date of my FaUure. 

visit) not a plant of rhea was to be found, though much of the land 

had never subsequently been cultivated. In Rangpur district rhea indigenous 

is fairly extensively grown, but with one or two exceptions not <^'iitivatioa. 

as a field crop. It flourishes exclusively within the tobacco-growing 

portions of the district, and most successfully where the finer qualities 

^of tobacco are produced. It demands the best soil; the land must be Bestsou. 
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above liei^ht of prolon^ied inundation, but po.ssessed of free subsoil moisture 
(which in Rangpur is about 3 feet below the surface) ; the fields have, 
moreover, to be manured and carefully tended. In Rangpur wherever 
soil of a rich sandy loam occurs, there kankura cultivation may be 
expected, and wherever heavy clay soils appear there it disappears. In 
other words, wherever a situation and soil suitable for tobacco is met 
with, there rhea maybe found, and when grown on fields it is rotated wnth 
tobacco and ginger. Of Bogra the same remarks may be made, viz. 
that tobacco and rhea occur on sandy loam, rotating with chillies and 
sweet potatoes, but that the absence of all these is universal with the 
appearance of red-clay soils. 

It is liardly nece.ssarv to repeat similar observations regarding the other 
districts u^f Nortliern and North-Eastern Bengal. The plant is not ^own in 
every district, nor in all parts of the same districts where it is met with. In 
Dirmjpur, h)r example, it is confined to the northern tracts ; in Rangpur, Bogra, 
Jalpniguri and Kuch Behar, similar isolations exist. In other words, there are 
conditions that seem to have arbitrarily restricted production in the past and 
wliich ar<‘ admitted freely by the cultivators as favourable or unfavourable 
to the crop to-day. One instance may be given at once. Rht'a will not grow 
as a field crop nor even as a profitable garden plant to the south of Bogra in 
the rice and jute clay lands. But much more obscure though doubtless of equal 
\alije are the botanical facts I have endeavoured to deal within my report. The 
(‘<>m[)arative abstmco of leguminous plants, both as wild species or as field and 
garden crops, is a most significant feature of the rhea country. So again im¬ 
portance must, 1 believe, be attributed to the appearance of certain peculiar 
garden crops, not met with outside the area in question. Of these I would 
specially mention —Uatva rertivUtittit. 4'hryHattthetttmH voronat'itnn, ttvaHHivo 
rnn*‘l/hiia (a plant closely allied to Chinese cabbage) and tinmejr vefticavittH, 
wliich, with the green tops and flowering shoots of rhea itself, are all ex- 
tensivt‘ly eaten as vegetables and take the place very largely of the peas 
and b(‘<iiis (»f otli(‘r juirts of India. So again i urvhoruH vatPuaturiH is very 
possibly a nati\o of China and tliat plant is common in Eastern and Northern 
Bengal and Assam, while otHuriuH is the jute of the other districts of 
Bengal and of India generally. These are striking coincidences if that be the 
vit'w taken of them. In my opinion they have a far higher value, and justif>- 
the coiu luftion that there are climatic and other physical conditions intimately 
associated with the restriction i»t the area of what might be called the Indian 
commercial (or rather, successful) production of rhea to the tract of country 
indicated—a coimtry that might he said more closely to resemble the rhea area 
of (-'hiiia than of /iny part (►£ India, 

Methods of Cultivation, — In Bengal rhea is propagated by root cuttings, 
though the system of Inirving stem-euttiiigs horizontally is sometimes pursued, 
more especially to till up xacancies and to increase the number of plants in the 
field. Th(' cuttings an* usimlly (> to 9 inches in length and planted under 3 to 4 
inches of soil. They are [ilaced from 1 to 3 feet apart each way. There are said 
to he two seasons for transplanting, the first in April to May (before the commenee- 
meiit of the rains), and the sreond in September to October (at the close of 
the rains). The majority of cultivators favour the former season. Tlie 
fields are weedt'd and hoed after oach cutting and heavily manured every year 
during the cold season. Tnless ^o treated, and liberally, the plants should 1)© 
removed into new plots of land after two, three, or at most four years, a<5Cording 
to the. fertility of tlie .-ioil. 

\uinber of Cuttlajfs .—The .^lloots are cut down when the bottom portion 
of the stem begins to turn a brown colour. At this stage the leaves, low down 
on the stem, tUso begin to fall off. Two to four or even five cuttings are obtained 
a year, the shoots being 4 to o feet in height. The majority of cultivators mention 
three cuttings as a good iiverage crop. Two cuttings they regard as indicative 
of neglectful cultixation. aiul five or six, they hold, can only be obtained from very 
small plots, shaded, heavily manured and freely watered. As a rule the entire 
ph*t is out down at one and the same time, b\it occasionally the more intelligent 
cultivators select the vtems when ripe, and thus practically cut only small quanti¬ 
ties at a time, but throughout the year. 
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From September-transplanted plots the following were given as th'^ seasons 
for cutting ; lat cutting in May (the worst) ; 2nd in .June (the best) ; 3rd in 
July ; and 4th in August. But many cultivators prefer to reject the May 
cutting and to use it for green-manuring the plot, thus having only three 
cuttings. If transplantation takes place in April to May, there are usually only 
the tliree cuttings already indicated. A cutting made later than August is 
regarded as affording a v^ery inferior fibre. jMany cultivator^;, nevertheless, cut 
down the plants once or twice during the cold season, but with a view to cause 
a vigorous simultaneous shooting for the June cutting. 

Outturn, —The information procuretl by me on this subject was so imsatis- 
factory that I hesitate to publish it. So far as I can learn, the average yield of 
the highly cultivated homestead lands, worked out to the acre, would not exceed 
600 lb. (say 5 to 7 maimds) per annum of roughly cleaned and dry tibre. As 
compared with this it may be stated that the average yield of jute might be put 
at 16 to 20 maunds. It lias been urged by some writers that since it gives 2, 3 
or even 4 cuttings a year, the yield of rhea is bound to be higher than the one 
cutting afforded by jute. But jute occupies the land for, say, only a few imuiths, 
that is to say it is not a perennial but an annual crop ; it can be raised on much 
cheaper and more abundant land than rhea ; it demands little or no cultivation, 
and usually no manure ; and lastly the fibre is easily separated. With these 
advantages, let alone the facts that it produces more stems to the acre and these 
grow to a length equal to the combined length of all the cuttings obtained from 
rhea, it is not to be w’ondered at that jute is both more popular and more pr(.>fitable 
than rhea at the prices at present offered by Europe. 

Probable Direction of Expansion .— The lUOSt hopoful prOSpect of a future 
Indian expansion may be said to lie within its present area in North 
Bengal. The overflow might then be looked for to pa.ss east and north¬ 
east into the valley of Assam rather than to go to the southern and 
south-western or south-eastern districts of Bengal. lu fact, it would 
almost appear as if there had been a migration north-east since the date 
of Buchanan-Hamilton’s explorations in 1807, Its suitability to the 
Rangpur and Jalpaiguri districts and to the Diiars, would point, howi'ver, 
to a possible expansion westward towards Tirhut. In other words, it 
would almost seem as if the Indian rhea of cultivation might become 
distributed within the belt of districts which, starting in the extreme 
east-north-east in Lakhimpur and passing through Sibsagar, Nowgong, 
Kamrup, Goalpara, Kuch Behar, Rangpur, Jalpaiguri and the northern 
extremity of Dinajpur, would pass still west to Puriieah, Bhagalpur, 
Durbhanga, Muzaffarpur, Ohamparan, and possibly also to Saran. The 
sub-montane character of this tract of country, skirting as it does the foot 
of the Bhutan, Sikkim and Nepal Himalaya, may be at once admitted as 
very possibly possessing many physical and meteorological characters in 
common. It may be said to lie between 25"^ 30' and 27"^ north latitude. 
How far a western expansion may be possible the future alone cati reveal, 
but it may be added that recent experiments in Tirhut and those pro¬ 
posed in Purneah seem encouraging. No climatic difficulty would appear 
at all events to exist in the way of an eastern distribution. Rangpur lies 
right in the centre of the region indicated, but, as already stated, the crop 
was found to attain its greatest perfection in the north and the north¬ 
eastern divisions of that district—the portions that may be said to face 
eastward towards the Brahmaputra valley. 

By way of concluding these brief observations on the Bengal rhea 
industry, it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon 
Mackenzie & Co., is believed to have prosecuted with fair success the 
experimental cultivation of Bwhmeria nivea for some few years in 
the immediate neighbourhood of Calcutta. It may, therefore, be said 
that the Indian people are looking to him to prove or disprove the com- 
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mercial possibilities of this fibre. Capital and personal enthusiasm are 
the essential elements of success, and it seems, therefore, likely to be 
established whether Lower Bengal is or is not the most hopeful centre^ 
And as having a direct bearing on this issue it may be added that 
a writer in The Englishman (Dec. 6,1900), who sisjned himself “ D. M. H.,”* 
made the pertinent observation, “ Until we know the cost of growing the 
article it is not much use discussing the cleaning and manufacture.’^ 
That is the crux of the whole controversy ; will it pay ? 

Assam .— It is perhaps hardly necessary to repeat all the conditions 
and circumstances of rhea cultivation in this province, since in most 
essentials these are identical with what have just been stated regarding 
Bengal. One or two important differences may, however, be set forth. 
Assam V having been a poorly populated country prior to the advent of 
tea, much of the fertile sandy loams that in Northern Bengal have for 
centuries been under crops were available for European enterprise and 
rapidly became tea-gardens, instead of rice, wheat, tobacco, ginger and 
rhea farms. Any expansion of rhea plantation in this province would, 
accordingly, have to contend with tea, for available waste land, and with 
European planters instead of Native landholders. Another feature, and 
one of even greater importance, may here be stated, namely that the 
valleys of the Brahmaputra and Surma carry culturable flat and undulat-' 
ing lands far to the north of the districts discussed in connection with 
Bengal. According to my observations this northern trend is distinctly 
advantageous. Moreover, Assam possesses in a remarkable degree the 
features of vegetation already discussed in connection with Northern and 
North-Eastern Bengal. As I take it, therefore, Assam is pre-eminently 
the rhea province of India, though doubtless to this category must be 
added the northern tracts of Burma, which are practically an extension 
eastward of the rhea area, until it becomes conterminous with that of 
China, Cochin-China and the Malay Peninsula. In fact it might be said 
that the districts of Northern and North-Eastern Bengal, discussed above, 
are collectively the most western section of the great Rhea, China-grass 
and Ramie area of the world. 

Two other peculiarities of Assam may now be mentioned—one highly 
favourable, the other unfavourable. There is a climatic feature of the 
rhea area that in Assam becomes greatly developed, namely the winter 
rains and humidity. The cold season instead of checking growth carries 
it forward, so that the growing season extends almost right up to the hot 
season. In other parts of India the dryness of the atmosphere during the 
winter months is such that growth is checked at the close of the rains. 
The untoward aspect is that the immense natural fertility of the soil has 
rendered the Assam people the least industrious of all the races of India. 
As a rule a man need not work more than half the week in order to ensure 
not merely the necessities of life, but the comforts that he and his family 
• lesire. That being so, nothing in the world will induce the ordinary 
Assamese cultivator to do more work than he pleases. It is hopeless, 
accordingly, to look to the people of the country to engage in a new and 
arduous piece of work, however remunerative it might be. If rhea is to 
be established in Assam it will have to be by European capital and enter¬ 
prise and through imported labour. Will this pay ? It might as a 
by-product with tea, but we have nothing to show that it would bv 
itself. 
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Seasoas .—The pioneer investigator of rhea in India was apparently Col. ool. Hannay's 
S. F. Hannay. In 1850 that indefatigable agriculturist published a report of his Results, 
experimental plantation, and described the Native methods and results in lan¬ 
guage that left little to discover for those who followed. He obtained 6 maunds 
of clean fibre, but was of opinion that a higher yield with more accurate methods 
might be obtained. Mr. Monahan (while Director of Land Records and Agri¬ 
culture) wrote a bulletin on rhea cultivation in this province. As that paper 
is easily procurable, and has been largely drawn upon in my detailed report, I 
do not consider it desirable to reproduce it further. Briefiy, it may bo said that 
just as in Bengal so in Assam, the finest sandy loams are required for the culti- Soil Required, 
vation of this plant—a circumstance that of necessity enhances the cost of 
production. It is usually planted out in April and May, or in October and 
November. After two years the soil becomes exhausted and the rhea stems Seasons, 
weak and thin ; the roots are then taken up, divided, and replanted in a plot of 
land specially prepared for their reception. With frequent manuring the plant, 
may, however, be continuously grown on the same land for many years. Rhea 
planted about the end of the rainy season, say October to November, will yield 
a first cutting about the end of March or beginning of April, and will continue 
to give cuttings every month or six weeks in the rainy season and every two or 
three months in the cold weather. It would thus seem that in Assam four or 
five cuttings a year may be depended on, say in May, June. July, August and 
November, or even as late as December. One cultivator whom I questioned 
personally said that he could make his plot give cuttings every 15 or 20 days ; yield versu 4 
yield, in his opinion, was purely a (luestion of manure and moisture. He hold Manure, 
that the quality of the fibre depended upon the rapidity of growth ; the older 
the stems the coarser the fibre, and hence high manuring paid, and when moisture 
was deficient irrigation would also be profitable. A sudden interruption to lutemiption 
growth, he thought, ruined the fibre. 1 believe upon the whole ho was very lajarious. 
nearly right, and his remarks have a special bearing on the rhea produced outside 
the area I have indicated, more especially in the warm dry tracts of Northern 
India, which have a short term of annual humidity followed by many months 
of extreme heat and an absolutely dry atmosphere and soil. 

Yield, —This has been variously stat-ed. According to Mr. Monahan, Yield, 
anything between 76 lb. and 605 lb. of cleaned fibre may be obtained per acre 
according to the care and attention bestowed on the crop. An estimate, based 
on the results obtained at the Nowgong Jail, came, however, to 911 lb. Mr. (now 
Sir James) Buckingham, who has given the subject of rhea cultivation in Assam 
considerable attention, thinks that 640 lb. (8 maimds) would be a safe average, safe Average 
According to another experiment in Nowgong, reported on by Mr. L. J. Kershaw, 640 lb. 
the outtiu-n was: July cutting, 48 lb. ; September, 169 lb. ; and October, 116 
lb. ; three cuttings a year and a total of 333 lb. per acre. But from an actual 
experiment, performed by purchasing a plot of growing rhea and reaping the Actual Crop 
crop, Mr. Kershaw showed the outturn to be 900 lb. per acre, although the Iflxperiment. 
owner stated that his last year’s experience was 600 lb. in three cuttings. 

Doubtless the labour question, as already observed, is the first and foremost 
consideration in Assam, while in Bengal the chief difficulty may possibly be to 
secure suitable land for the crop. 

Burma. —So little is known regarding the rhea cultivation of this Burma, 
province that no good would be served by reviewing in detail the informa¬ 
tion that actually exists. Mr. Copeland, Deputy Conservator of Forvests, 
reported of Nanlan that small plots were to be found attached to several 
houses in all the villages on the plateau. His account of the method of 
cultivation, process of separating, and uses of the fibre, etc., is precisely 
that already narrated in connection with Bengal and Assam, except identical! 
that Mr. Copeland is of opinion that the Shans would very possibly Oonditfons. 
extend their cultivation if a remunerative price were offered for the fibre. 

From May my o was received a sample of what was spoken of as “ wild- 
rhea,” and known to the Natives as hpetye. This proved, like the 
Assam wild-Mea, to be an entirely different plant and not rhea at all. 

The Burmese so-called wild-rhea was the stinging-nettle —Oirardinui NUgiri Nettie. 
heteropJiijUa, (see p. 161), which thoroughout the mountains of India 

151 



CHINA-GRASS AND RAMIE 


Slioernakera’ 

Ttiread. 


Panjdb. 


No Native 
Oultlvatioii 


BCEHMERIA 
NIVBA 

United Provinces 

is now and again employed by the hill tribes as a source of fibre, and 
is best known to commerce by the name of Nilgiri Nettle. Amongst the 
Shans the true rhea is, however, fairly extensively grown, and under the 
name of gun. The fibre is separated by scraping off the cuticle, then break¬ 
ing out the core of wood. It is twisted into thread and woven into small 
bags, or employed in sewing leather sandals, etc., on account of its great 
strength. A modern Phiropean use of rhea is the manufacture of shoe¬ 
makers’ thread. The Shan bags are similar to the Naga bags made of 
wild riha or ViUehruunit inteijrifolia (see p. 164). 

Pan jab. —Far away to the north-west, in the mountainous district 
of Kaugra in the Panjab, the first European investigator (following 
on the path of Col. Hannay on the north-eastern frontier) was Mr. 
J. Moiitgomery, to whom reference has already been made. In pur¬ 
suance of India’s sporadic policy of research Montgomery was 
allowed to import direct from China, at a great cost and after much 
loss of time, six China-grass plants. A reference to Col. Hannay, 
in Upper xVssam, would have procured not only a large supply of the 
self-same plant (at a comparatively nominal cost), but would have 
secured at the same time full details of the methods of cultivation, 
as also the experience gained by him. There is no local rhea 
cultivation in these provinces similar to that described in Bengal, Assam 
and Burma. I have already admitted, however, that I consider Kangra 
well suited for rhea cultivation, though it is by no means so favourably 
placed as Upper Assam or Northern Burma. It hardly seems necessary, 
therefore, to review Montgomery’s results further than has been 
already briefiy indicated. His plantation was an exceedingly small one, 
on rich, loamy soil, annually enriched by river silt. The plants grew 
v\goi'ous\y, were remarkaWy bealtby, and the estimate oi yield framed on 
the results obtained from a selected number oi stems (1,000) was originally 
750 lb. to the acre, but five years later a fresh estimate raised the outturn 
to 972 lb. It has since been admitted on all hands that estimates based 
on a selected number of stems, or even on small plots of garden land, are 
11 11e rly untriist worthy. 

United Provinces. —In these provinces numerous experiments have 
been performed, and moreover the trials of fibre-extracting machines, 
conducted under the anspices of the Government of India, were held 
at Saharanpur. According to Col. Hyde’s report, the results obtained 
might be thus expressed : two cuttings a year were all that could 
be expected, though if liberally manured and watered, three might be 
obtained. The green stems yielded from acres came to tons, 
but 480 lb. of useless stems had to be rejected, reducing the produce 
to 7,360 lb. of stems or 3*28 tons, which yielded by Mr. Greig’s 
machine 207 lb. of fibre. Adding the second and a possible third cutting, 
the. annual total yield wouM have been considerably under 300 lb. filasse 
or clean fibre per acre. Sir George King, while Superintendent of the 
Botanical Gardens, vSaharanpur, discussed in 1869 the results obtained at 
Dehra Dun. He very properly observed that being " on the ground all 
the year round, both rabi and kharif land rents must be debited against 
the crop, and also water rent, where irrigation is necessary. Besides this, 
allowance must be made for more manure than the Native cultivator 
usually puts on his land.” But if w-ell manured and watered, Sir George 
thought three cuttings might be obtained. 
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The late Mr. Gollan (then Superintendent of the Botanical Gardens) Number of 
was of opinion that at Saharanpur three or even four cuttings might be 
secured, the second or monsoon crop being the best and yielding about one 
ton of green wands, stripped of leaves, per acre. He was very correct 
indeed when he observed that rhea will grow, or to be precise, exist in 
nearly all classes of cultivable soils with a minimum of attention, but in 
order to make it produce long straight wands of good fibre-}delding quality, 
it requires a warm, humid, equable climate, a ri(‘h friable loamy soil, which 
if further enriched with liberal dressings of fertilising manures, such as 
cow and horse dung, bazar refuse, etc., so much the better.” Mr. Gollan 
would appear to have given the total yield at, say, 2 tons green stems, 
yielding at 4 per cent, under 200 lb. of fibre per acre a year. But he Yield 200 ib. 
hastened to add : I do not look upon rhea as a crop that can be grown 
with profit in the United Provinces or anywhere in Upper India, at the 
price being offered for the ribbons.” “ I, therefore, take this opportunity 
of warning the Upper Indian planter, to make sure of his ground, by 
experiments on a small scale, before he largely sinks his capital in rhea 
cultivation.” 

South India, —It may suffice to give but one illustration of the South 
results and experience of South India, since there is no Native industry India, 
and it is believed that all European experiments have been practically 
abandoned. The Glenrock Company, Ltd., laid out a plantation of 40() European 
acres at Pandalur in South-East Wynaad, and 100 acres at Kullar, some ^ ^ 

5 miles from Mettapollium. These were worked for five years from 1884 

to 1889, and ultimately abandoned because the fibre obtained at the Abandoned. 

price ruling, did not pay for the cost of production.” In one year 8 tons 

of green stems were cut from a measured acre, or 128,000 stems, but that YMd. 

was an experimental case, Mr. Minchin shows that the range oi quantity 

of water in the green stems is very great—namely, from 75 to 90 per cent. 

of the total weight, and that it depends on the humidity of the locality 

or of the season of production. At his plantations the ribbons 

were stripped both by the Death and Ellwood machines and by the Fremy Machinery 

system, but during the rains great difficulty was experienced in drying 

the ribbons.” Three good cuttings were normally obtained in the Wynaad 

and with irrigation as much as six, but there is always very little rain for numidity and 

four or five months of the year. Commenting on this feature Mr. Minchin 

(late Manager of the Glenrock) observes : ” It may be that a more e(|uabla 

distribution of rain might give a fourth cutting.” In another part of 

his report he says : “ I consider that Dr. Forbes Watson’s estimatt^ 

of 750 lb. of ribbons per acre is the utmost that can be obtained per annum 

from rhea, and that quantity only under very high cultivation. Th(*se 

750 lb. of ribbons should give after deguniming about 500 lb. of cleat* 

filasse.” “ Unless the market is prepared to give up to £70 per ton for Prices Realised. 

rhea ribbons I do not think there is any inducement to undertake the 

cultivation.” Let it be clearly observed Mr. Minchin means ribbons, and 

the market quotation for these seems to be anything from £15 to £30, or a 

little less than half the price necessary to make rhea cultivation profitable 

in South India. 

Mr. Minchin’s experience and opinions are likely to be admitted as 
the only ones with which the public have as yet been favoured, that are 
entitled to be accepted as something more than speculations and esti¬ 
mates. It will be seen that the Glenrock had to close their plantations, 
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Di.i notpay and lose their capital, because a yield of 750 lb. of ribbons or 500 lb. of 
filasse (the so-called cleaned fibre of Bengal and Assam) would not pay 
working expenses. It will be for the practical planter to consider whether 
indications of a trustworthy nature have been adduced for Bengal and 
Assam in support of a higher and a more profitable yield than obtained 
in the Wynaad (with its abundant cheap labour), and whether that differ¬ 
ence will make the profit. 

Conclusion. 

By way of Vjringing these observations to a close, it may be remarked 
in passing that the disappointing Indian results can be contrasted with 
Mr. Frank Birdwood’s opinions (Journ. Soc. Arts, 1904, 401). “ What 

remains to be proved,” he says, “ is, can it be grown in India, and 
be prepared for the market at a profit ? Many questions have to be 
considered ; chiefly cultivation. It is impossible to lay down hard 
and fast hypothetical rules ; the planters in India are busying them¬ 
selves in the matter and their experience is worth all the textbooks 
f*ver written.” Naturally, but perhaps Indian planters may ask them¬ 
selves how many failures and heavy losses such as those of Mr. Mont¬ 
gomery in the Panjab, of the Rajah S. S. Roy in Joyganj, Bengal, and 
of the Glenrock Company in South India, to say nothing of Mr. Baxendale 
of Selangor, may be necessary to establish the conviction that India at 
least, more especially outside the area indicated by me, is not the most 
promising of rhea-growing countries. In Tirhut, recent endeavours seem 
to have given some promise of a possible future success, and Mr. Bernard. 
(\3ventrv has recently furnished full particulars of the results obtained 
(see the passage below, p. 157). In Assam the plant grows freely, but 
with exception of the Jokai experiment, cultivation has not hitherto* 
been seriously entertained by planters. The Jokai plantation had been 
abandoned some time previous to the date of my personal inspection of 
the rhea cultivation of India, and the Company’s Manager could only 
show me a few miserable shoots not eighteen inches high, as all that 
survived. I could discover no trace of Col. Hannay’s experimental 
})lot, thus once again proving that when abandoned the plant cannot 
hold its own against indigenous vegetation, and has, therefore, not become 
acclimatised even in Assam. Perhaps the most hopeful country of all,. 
Cpper Burma, remains to be commercially exploited. But the real 
issue, I venture to suggest, is not Can India grow rhea ? ” but “ Can 
the purchaser afford to pay a price that will leave a margin of profit 
to the Indian producer ( ” And this will meet its solution in the further 
(juestion, “ Can and do other countries (China more especially) produce 
it profitably at a lower price than India is able to do ? ” Hence if there 
is a manufacturer’s .side that requires expert knowledge for its full com¬ 
prehension, there is also an agricultural aspect that demands careful 
consideration. Both issues mu.st go hand in hand, and perhaps the 
most hojieful solution would be found in the owners of patent machinery 
and of spinning and weaving factories undertaking, for a time at 
least, the production of the plant and the fibre they require. This 
would save the disappointment of finding no market for the fibre 
when produced. 

SEPARATION AND MANUFACTURE OF THE FIBRE. 

As already observed. Dr. Buchanan-Hamilton has the honour of 
having first published an account of rhea fibre in Bengal. Of the 

154 


Will Rhea Fty ; 


Combination of 
InterostH. 


Separation 
of Fibre. 



PREPARATION OF FIBRE 


BCBHMERIA 
NIVBA 
Separation 

separation of the fibre prevalent! during his time, he says, “ The fresh Retting, 
shoots are cut, and steeped in water to procure the fibres of the bark.” 

Now, if that was the system pursued in 1807, it has since changed com¬ 
pletely. I have only come across one or two persons who have spoken 
of the use of water in the separation of the fibre. Col. H. H. Stansfield, 
speaking of Bhagalpur, described a process of slow boiling, simmering Boiling with 
and beating in water. To the boiler was added crude carbonate of soda 
(sajji matti), the stems being boiled in this for IJ to 2 hours. The shoots 
were then taken out and beaten on a board in contact with running Beaten in 
water. They were next returned to the boiler and simmered for another 
hour, then beaten again in running water till the bark and gum were 
entirely removed. The ribbons were then drawn through a rough carding 
machine to remove all adhering woody tissues. It is said that a maund 
of shoots could be thus easily worked per hour, and yield 2^ per cent. Yield 2j per 
of fibre ready for spinning. Mr. Montgomery tells us that he had tried 
retting on the green and dried stems as well as on the green and dried 
peel, in running water and in stagnant, both cold and hot. The results 
were uniformly unsatisfactory. These then (with Hannay’s process Retting 
of steaming, shortly to be described) are the only passages with which I 
am familiar where a process of retting or of boiling are spoken of as 
having been actually tried or used in India. It has, however, been 
recently announced that the Algerian method of retting in sea-water use of 
has proved an unqualified success. If that be so, a great difficulty—the 
removal of the gum—has been once more satisfactorily overcome. Mr. 

D. Hooper (Curator Industrial Museum, Calcutta) performed recently 
an experiment with artificially prepared sea-water and reported his 
results. His observations have been reproduced in many Indian news¬ 
papers [c/. Cafital; Indian Planting arid Gardening, etc.], and unfavour¬ 
ably criticised in the Anglo-Indian Review. The Madras Mail, com¬ 
menting on this reawakening of interest, observes that “ hope lives 
eternal in the human breast, and there is no inherent reason why in this 
particular case hope should tell but a flattering tale.” 

Remunerative Market .— Many writers including myself have for Market, 
years past urged, however, that it is not a machine nor a process that 
is wanted, but a remunerative market. The Chinese method is perhaps Chinese Method, 
as nearly perfect as attainable with the people and the conditions 
concerned. It is unapproached by any European invention or Indian 
indigenous process \cf. Letter in South Ind. Ohserv., March 1902]. More¬ 
over the Chinese production is on a large scale which leaves apparently 
a sufficient margin to meet present European demands. 

As witnessed by me in Bengal and Assam the fibre is obtained purely and Ribbons never 
simply by hand scraping. Ribbons are never prepared by the Natives, since l)repared. 
the bark is removed before the fibre is stripped from the twigs. The following 
passage from my original report gives an accoimt applicable, I believe, to the 
whole of Assam and Bengal at the present day :—“ The stems are required to 
go through a process of drying, hence rainy weather or oven cloudy days during 
the drying stage are supposed to injure the fibre. The shoots are at once stripped s^ paration^of 
of their leaves, and the leaves are very generally returned to the field as manure, 

The shoots are then carried to the dwellings of the cultivators, and by means of 

a bamboo knife or scraper are deprived of the bark and the green succulent Stems scraped. 

outer-tissue around the fibre. It is regarded as essential that all the plants 

should be scraped or decorticated within 24 hours after being cut. The stalks 

are then laid out on the ground in some dry situation and exposed to the sun Drying the 

during day and removed within doors at night to avoid the dews, and this 

method of drying is continued for some 4 to 10 days. The stems are thus cora- 
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plot el y (Iriod and tlie adhering? fibre more or less bleached. They are then 
each broken across, a little below the middle. The finger or scraper is inserted 
underneath and run upwards and downwards until the whole of the fibre is 
removed. For this purpo.se tlu* central stem may have to be broken more than 
once. This stripping stage is considered the most troublesome of all. After 
being removed from the stem, the fibre is dravvm rapidly once or twice between 
the scraper and the flat surface of the forefinger, in order to free it from any 
adhering particles of the .stern or bark. The after cleaning of the fibre, pre¬ 
paratory to it.s being spun into thread, is done for the most part by the women 
and children, and consists entirely in splitting up the cords by means of the 
fingers. Sometimes, however, it is dipped for a few minutes into a boiling 
solution of haldi (turmeric), from the idea that it is thereby softened and rendered 
more easily separable into its finest bands of fibre. In one instance, while in 
Bogra, T v\'as told that the paidially cleaned fibre was boiled for a very short 
time in the water obtained after cooking rice. This was also .said to soften the 
fibre. It probable that both with haldi and rice-water the adv'antage secured 
miglit have been obtained tlirough boiling in water only, but it is perhaps 
desirable that this question should be chemically investigated.” 

Ribbons .—It is customary to find (in reports published in Europe) the state¬ 
ment that rhea rif)bons are exported from India. I cannot say definitely that 
that is not so, but I should think it highly probable that the supply must hav^e 
been deri\ ed exclusiv'oly from European experimental plantations (the Glenrock, 
for e.\ampl*d or that it was prepared to order. The Bengal cultivator invariably 
scTapes oil the bark before separating the fibre from the stem, and thus offers 
for sale what may bo a crudely cleaned fibre (or China-grass) but is certainly 
nf)t the much condemned “ Indian rhea ribbons ” that have giv^en an evil name 
to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator, 
strictly speaking, decorticates first, then strips the fibre, and it seems to mo his 
process is a more rational one than that followed by each and ev’ery one of the 
iinentors of the so-called decorticating machines hitherto placed on the market. 
These either strip off the bark with its adhering fibre or smash up the contained 
stem (scutching) and liberate the bark and fibre in that way. No doubt by a 
subsecpient action .some of them get rid very largely ot the adhering bark, but 
thi*y fall far short of the operation of complete removal of the bark and of the 
green pulpy external tissue which is immediately effected by the cultivator on 
the stems being cut. Whether his subsequent process of drying the exposed 
fibre before separating it from the stem is advantageous or not I have had no 
opportunity of testing, but long acquaintance with the Indian cultivator has 
jirejudiced me in favour of the view that ho rarely does much within his own 
sphiTO of life that is useless, and he certainly never imposes on him.self very 
considerable additional labour to no purpose. 

According to the description given by Col. Hannay in 1850, the Chinese 
strip the bark and fibre into ribbons as the first operation. The ribbons are then 
Rte('ped in water for a couple of hours, and thereafter scrajied to remove the 
bark and gum. He then adds that this is quite different from the 
method pui'sued by the Dooms in Assam, and observes, “ A cheaper method 
of preparation, and one which is best suited for separation on a large scale, is 
to subject the strips of fibre, after being taken from the stalks, to the steaming 
process in boxes, tube.s or cylinders. The steaming will soon carry off the 
.sap and it.s bad qualities, and the bundles well dried will then, I think, be quite 
in a marketable state.” Here we have what may be regarded as the principle, 
if not also the actual manipulation, of the process patented many years after¬ 
wards as the Frerny system. Speaking of the Wynaad experiments, Mr. Minchin 
says, “ Small portable boilers on wheels were used, which followed the coolies 
who were cutting the stems along roads through the cultivation. The steam 
was turned into closed wooden boxes into which the stems were placed. The 
skimiing by hand was a slow process, but the ribbon was saved.” 

Machinery and Processes ,— So much has been written for and against the 
various machines and processes that have been invented and patented for 
stripping the bark into ribbons, for degumming the fibre, or for producing filasse 
direct from the stems, either by chemical or mechanical contrivances, etc., etc., 
that it seems undesii-able to venture further, in this very brief sketch of the 
existing Indian rhea indu8trJ^ on so very controversial a subject, and one which 
has hardly a.ssumed practical importance in India. It may, however, be said 
that by one set of writers it has been upheld that the proper way is to treat 
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the green stems and produce direct what might be called a green filasse ; by Oreea Filasse. 
others, that since the fibre from such a process has still to imdergo an elaborate 
chemical treatment before being fit for the spinner, there is nothing gained by 
turning out filasse on the spot. All that is required is the production of dry Ribbons or Dry 
ribbons or even dry stems. By still another set of writers it has been upheld sterna, 
that the percentage of fibre to bark varies so very greatly that it would be 
dangerous to organise a future trade on such a basis. The prices offered for 
ribbons of bark would have to be very low, in order to safeguard against an 
unprofitable yield of fibre—thus ruinous to the grower of good stock. It has 
accordingly been contended that success can alone be obtained if the clean fibre. Finally 
in a state very nearly, if not altogether, fit for the spinner, be produced by the ^.’leaned Fibre, 
grower, though perhaps at central factories adjacent to the areas of culti\'ation. 

In the Kew Bulletin (add. ser., ii., 1898), the reader will find full particulars 
regarding the various methods of cleaning the fibre, and of all the machinery 
up to then in use. 

Mr. Bernard Coventry’s highly interesting paper in The Agricultural Journal 
of India (1907, ii., pt. i., 1-14) reached my hands after the above observations 
had been passed to the press. It has thus been only possible for me to make 
room for a brief notice. He would seem to lay more stress on the machinery used 
than on the climatic and soil conditions of the countries of production or the 
race of plant grown. In that he may possibly in tlie future find himself mis¬ 
taken. In any case the yield of 24 per cent, of clean fibre is practically that 
mentioned by not a few of the past Indian investigators, from Hannay, Stans- 
field, etc., downwards. But Mr. Coventry narrates the circumstances under tuiuR 
which rhea fibre cultivation had been undertaken in Tirhut. These, it would Experieuco. 
seem, were precisely those recommended by me some years ago {Agri» Ledg.^ 

1898, No. 15, 4()6-7). And briefly as follows:—A company of Calcutta 
merchants (the Bengal Rhea Syndicate, Ltd.) undertook to supply the Faure Bengal Rhea 
machines for the decortication of the plant, and to ship and sell the produce. 

Certain Indigo plantations were to grow the plant and prepare the fibre, “ the 
expenses and realisations in connection with the whole enterprise being brought ‘ 
under a joint account.” ” The area covered by tliese contracts aggregated 
over 3,000 acres. As the planting and cultivation progressed it was found, 
however, that many localities wliich had been selected were unsuited to the 
growth of rhea, so that ultimately the area actually put down did not exceed 2,000 
acres ” (Coventry, l.c. 4). In a further passage Coventry mentions incidentally 
the area in Dalsing Sarai as having been 500 acres. Speaking of the subject of 
yield, he says, “ The stems in well-established plants should be as tall as possible, 
from 4 to 6 feet, but never less than 3 feet. Four good cuttings should bo secured 
per annum if it is to pay, and the total weight of these four cuttings of green stems 
should not be less than 30,000 lb. per acre, or say 15 tons. The yield of dry Yield, 
fibre from these stems should not be less than per cent., making 750 lb. per 
acre per annum. This amount will vary with the efficiency of the decorticating 
machine. The possible amount of fibre to be obtained from the stems is be¬ 
lieved to be 5 per cent., but owing to the large amount which is broken and 
cut away in the rough process of decortication, only 2J per cent, can bo relied Rough 
on for an average yield with existing machinery, and this is given by the Faure Dccorticatioo. 
machine.” It is thus not quite clear wliether these are the results actually 
obtained at the Research Institute, Pusa, or only indicate Coventry’s per¬ 
sonal opinions and expectations. It is all the more disappointing, therefore, 
that this uncertainty has to be concluded by the opinion that “ if the spinners 
are truly desirous of developing this important industry they must encourage 
the growers and offer a price more commensurate with the intrinsic value of 
the product.” What is doubtless wanted is a remunerative demand. [Cy. Agri, 

Ledg., 1898, No. 15, 466; Kew Bull, 1907, 4-8.] 

Indian Industrial Uses. —I came across no Nativ^es of India who wore Use of Fibre, 
aware that the fibre could be spun into such fine yam that it might be woven 
into fabrics. In the case of Bhagalpur it is stated that it had been used some 
twenty years ago in admixture with silk. Whether it is still so employed I 
have been unable to discover, but throughout Bengal and Assam it is spun 
into coarse thread, three strands of which are again spun together to make 
fishing-lines and the cord of which the kai jalaa or &hing-nets are made. While 
travelling in Dinajpiu and Rangpur I heard of one or two markets o.v annual Markets rvhere 
fairs at which the fibre, the cord, or the nets of rhea were said to be regularly 
offered for sale, such as the Bora Darbga mela and fair at Kaunia. i)virciat,e( . 
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FINANCIAL ASPECTS OF RHEA. 

Yield In Other Countries. —The foregoing remarks have been thrown 
together with a view to represent all that is actually known regarding 
the cultivation and manufacture of rhea in India. I have quoted 
figures of yield and prices obtained for bark and fibre, but I have not 
attempted to give actual estimates of the cost of production nor of the 
practical results obtained, because so far as I am aware these can hardly 
be said to exist in connection with India. It would seem, however (to 
judge by the yield of bark and of fibre reported from other parts of the 
world, where rhea cultivation has been conducted on business lines), that 
we have to suppose that the plant is infinitely less productive in India ; 
in other words, that India is not well suited for rhea production ; or that 
the plant has degenerated to a stock very much inferior to that which 
exists in Cnina, Japan, the Malaya, and America ; or that our system 
of cultivation is altogether defective and deficient: or that the Indian 
results have been much under-stated ; or, lastly, that the returns from 
other parts of the world have been greatly over-stated. I cannot, there¬ 
fore, attempt more than to allude briefly to some of the figures that have 
been published outside the limits of India. In a report issued by Mr. L. 
Wray, jun., the results of the Perak Government cultivation are given 
for five experiments. These varied in yield from 1,280 lb. to 2,508 lb. 
of ribbons per acre, or a mean of 1,656 lb., which gave 1,173 lb. of cleaned 
fibre. With so splendid a result (very nearly double the usual figures 
recorded for India) one would have expected the experiment to have been 
announced as a financial success, but Mr. Wray tells us that with ribbons 
at £7 a ton in London, a net loss of $18.30 per acre was sustained. Of 
Wenchow in China it has been found that one cutting of 80,000 stems 
yielded 312.J lb. of fibre per acre. It is thus possible that, adding the 
other cuttings, the total return would have been 900 to 1,000 lb. of Cliina- 
gra.ss. 

Mr. E. Mathieii of Singapore has published a highly satisfactory 
account of rhea cultivation in the form of a review of the results obtained 
by the Director of the Botanic Gardens of Java. Mr. Mathieu supports 
ills views by reference to parallel results obtained in America and 
Algeria. He believes that after three or four years’ growth a 
Malayan plantation should yield in four cuttings 20 tons of stems 
per acre, and that these ought to give 3*75 per cent, of clean dry 
fibre or 1,680 lb. per acre, worth in London £24 a ton, which would 
yield a net profit over working expenses of $102.30 per acre. If this 
estimate be accepted, the Malay plantations would yield fully double 
the average outturn mentioned in connection with India. But even such 
a splendid production falls far short of others that have to be recorded. 
According to certain returns published in connection with the Keru 
valley, California, four cuttings are said to have been obtained a year, 
making a total of 50,400 lb. of green stems, or a little more than double 
Mr. Mathieu’s estimate for Malayan production and perhaps five times 
the mean of all the figures given above in connection with Indian 
experience. Mr. Charles Richard Dodge (Useful Fibre Plants of the 
ITor/d, 89) gives 25 tons of green stems with leaves as a fair average for 
California, and Hilgard mentions a yield at the Californian Experimental 
Station (Bull, Nos. 90, 91) of 1,935 lb. of fibre per acre. From the experi¬ 
mental cultivation of a small plot of B. nivea atKew, it was calculated 

158 



BOSHMBRIA 

UTILISATION OF FIBRE nivha 

European Uses 

that the yield would be 29,000 lb. (say 13 tons) of green stems after the 

leaves had been removed. At Algiers (according to the late Director of the Algerian Yield, 

Botanical Gardens—Mr. Hardy) the yield was 48,000 lb. of green stems 

with their leaves, or 27,600 lb. of stems : this amount on drying is reduced 

to 4,900 lb. and affords 1,400 lb. of fibrous thongs. But two such crops 

may be obtained a year, so that the total of ribbons would be 2,800 lb. 

At Padua, according to M. Goncet de Mas, 26,300 lb. per acre were ob¬ 
tained in the second year, and 32,360 lb. per acre of stems without leaves 
in the third year of the plantation. The last quotation worked out at 
1,280 lb. of raw fibre. Lastly, M. Favier gives 1,285 lb. of fibre per acre 
as the approximate average annual yield. 

European Industrial Uses .—I do not attempt to express a Uses of 
definite opinion on this aspect of the rhea question, though essentially China- 
necessary to any full comprehension of the financial issues of production g^^-ss. 
in which India is at present concerned. The fibre would appear to be used 
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths, Toxtih>s. 
laces, nets, thread, string, cordage, ropes, fishing-lines and paper. Wiesner 
{DenJcschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 7, 22, 28) makes 
many references to the Chinese use of this fibre in the manufacture of 
paper. On the authority of Karabacek {Das Arahische Papier, 28 9) he 
states, for example, that it was used in ancient times in China for the pro¬ 
duction of the best document papers. But the applications of rhea are more chiaese Papt r. 
varied and diversified than those of almost any other known fibre. Still, 
its progress in popular favour has been remarkably slow. It is employed 
at present very largely for giving strength to other textiles, and has hardly 
assumed an independent or recognised position of its own. It might 
be said that its disadvantages are its abnormal strength and lasting pro- objections to 
perties under all vicissitudes ; its stiffness and glossiness ; its want of 
rustle ; its peculiar lustre (which has not caught popular fancy) ; and its 
imperfections in dyeing (especially black shades)—these are the sort of 
objections often urged against rhea. But it seems possible that they would 
all disappear if two further adverse circumstances could be overcome, viz., 
f^rst the necessity for special and expensive machinery, and second the special ^ 
very high cost of production. The difficulty that long obstructed rhea, 
namely the discovery of a good decorticating and degumming machine 
or process may, however, be said to have disappeared, and the chief 
objection now advanced by the growers is that the price offered is not cost of] 
remunerative, and by the manufacturers that more cannot be paid until a 
special position has been secured for the fibre in the markets of the world. 

In The Agricultural Ledger (1898, No. 15) are given pages of references to 
reports, books, newspapers, etc., in which information regarding Rhea will be 
found. [Many of the additional sources of information consulted while writing the 
present article have already been cited, but the following enumeration in sequence 
of dates may be added:—Schulte im Hofe, Die Ramiefaser, 1898 ; Sadebeck, Die 
KuUurgew. der Deut. Kolon., 1899, 293 ; Times of Ind., Jan. 7, 1899 ; Ramie, 

Straits Settl., in/nd. Text. Journ., April 1900; Ramie, in Proc. Inter.^ Cong., 

Jime 28-30, Oct. 1-11, 1900 ; Schanz, Die Boehmeriakultur, China, in Der Tropen- 
pflanzer, 1901, v., 126-36 ; Jumelle, Les Cult. Colon. {Indust.), 1901, 27 ; Greshoff, 

Ramie, Dutch. E. Ind., in Jndische Mercuur, Jan. 6, 1903; Van Maanem, 

La Cult, de la Ramie, in Rev. des Cult. Colon., 1903, xiii. 82 ; Wiesner, Die Rohst. 
des Pflanzenr., 1903, ii., 319 ; Bird wood, Anglo-Ind. Rev., Jan. and Feb. 1903 ; 

Pioneer, Feb. and Aug. 1903; Van Maanem, Ramie and Rainie-Union, in 
Indische Mercuur, April 19, 1904 ; Edwards-Radclyffe, series of articles in Ind. 

Plant. Oaz., concl., June 11, 1904; Barraclough in Capital, April 21, 1904; 

Carpenter in May, 1904; Ind. Text. Journ., Jqxl. and Feb., etc , 1904.1 
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BCEHMERIA OR RHEA SUBSTITUTES. 

Practically every fibre obtained from the Natural Order Urticace^ or 
the Nettles might be mentioned as a possible Rhea Substitute. These are, 
ho'vvever, referred by botanists to two sub-tribes, viz. the SteWtMO and the 
STix<nj:ss 'Nettles, Of the former may be mentioned Girardiniaf 
Ijfipttrtea and i rficff, and of the latter Jialntteria, Dehrer/easia^ 
Maotttia, Stfrcorltfamf/s and ViUebriinea, These and a few other 
allied genera are well known to afford strong and beautiful fibres. There is, 
however, an objection to the former group that applies in nearly equal force 
to all the species, namely that the poison of the stinging hairs renders it 
difficult to collect the plants; and indeed in some instances the poison is 
absorbed and retained by the fibre during the process of preparation. The 
stinging i^ettles are consequently an intractable group of plants, no single 
member of which has assumed or seems likely to assume commercial im¬ 
portance in the modern commerce of any part of the world, even although 
the fibres they afford are strong and exceedingly beautiful. The other group 
—the stingless nettles—in addition to the China-grass or Rhea contains 
several plants that are much appreciated in the countries where met with 
plentifully, and mainly as sources of useful fibre. Several of these arc also 
cajiable of extended utilisation, should the necessities of commerce call 
for new and diversified fibres. Each possesses special features of its own, 
and the chief difficulty that stands in their way is that which has retarded 
rhea itself, naimdy that the necessity for their recognition has scarcely 
arisen. By far the most promising fibre of this series is Jlllehrtinea 
hktein'iftdia. 

In the remarks that follow I shall deal as briefly as may be possible 
with each of the more hopeful rhea substitutes, and, as customary, in the 
al[)habetical sequence of their scientific names :— 

Debregreasia hypoleuca, —This large shrub is met with 

plentifully on the margins of fiehls, by roadsides and watercourses, and 
near houses, in the western temperate Himalaya, at altitudes of 3,000 
to feet. It is best known by the following vernacular names 

punnti, tashidri (tushiyara), iashdri-sidr, sihdru^ sanddri, sansdru^ 

(DHnr, thand, p'uicho, pnn, etc. 

It is freely pollnrded in October, and forms long, straight, willow-like shoots 
which yield a fair percentage of bark-fibre ; the shoots are also made into 
enule baskets for local use. The fibre is very generally extracted by the hill' 
people and employed f(»r ropes and cordage. Various metliods of separating 
and cleaning the fibre have been reported. Baden-Powell observes that the 
shoots are not steeped in water but are dried, and when brittle are beaten and 
the fibre collected. The fibre is reported to be exceptionally strong and of 
special value for fishing-nets, because of its resisting the action of water. As 
cordage and ropo it is employed for all agricultural and domestic purposes by 
the hill people, but I have never heard of its being spim and woven nor have 
I come across any account of a systematic production or even of a scientific 
investigation of the fibre. 

The closely allied specic ‘3 #>. reittflua^ Gaud., perhaps hardly deserves to 
be treated as distinct. It is a tall shrub of the sub-tropical Himalaya (especially 
Eastern) and of the mountains of Western and Southern India and Burma— 
common in ('vergreen forests. The following are its better-known names :— 
Tashidri, kaynhyun, kapsi, kurgul and putchaiv. It takes the place very largely, 
in the mountains of Western and Southern India, of the previous species on the 
Himalaya. It is also u.se<l by the Himalayan people, more especially on the 
oastorn extremity, but is less plentiful to the west than the former. In the 
Madras Mayyuul of Adininistration it is spoken of as one of the chief fibres of 
that Presidencj’. It is fairly extensively used in the Nilgiri hills, and a consign¬ 
ment was sent to Europe by the Glenrock Company which was valued at £70 
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a ton ! Mr. Cameron refers to it as one of the commonest and most conspicuous 
plants of the Wynaad and Nilgiri hills. Its fibre he tolls us is used for bow- Bow-strings, 
strings, and “ would appear to require to be better known to be much appre¬ 
ciated.” In Ceylon it is used for cordage and string especially suitable for 
fishing-lines. 

Gipapdinia hetepophylla, Dene. — la commerce this is known D.E.P., 
as Nilgiri Nettle. There are three fairly well recognised varieties, viz. iih, 498- 
(a) heterophifUa proper, the condition met with on the temperate and 
sub-tropical Himalaya from Marri eastward to Nepal, Sikkim, Bhutan, Nettle. 
Assam and Burma ; {ji) palinata, the special form on the Nilgiri hills 
and Ceylon; and (y) zef/lanicfif the variety met with on the mountains 
of Rajputana, Central India, the Central Provinces, and the Deccan, 
south to Travancore. It is commonly stated that palmata yields a fibre 
superior to either of the others. It would be more correct to say that 
palm ata had been systematically studied and reported on in 1862 by the Special 
late Mr. Mclvor, Superintendentof the Horticultural Gardens, Ootacamund, 
while the other forms, though known to be fairly extensively used by the 
hill tribes, had not been separately investigated. Under these circum¬ 
stances it seems likely to serve the purpose of the present work if all three 
be treated conjointly. The following are the vernacular names best 

known:— hichua, allu, awa, bhdbar, keri, sanoU, horu-suraty pha-pat, vernacular 
tukakf serpa, herpa, ullo, kazu, shish-umif kubray jurkanddlUy kunddluy 
moti khajati (or moti-kajoti), agia, agarra, awah, ana^ schorigenainy hpetye, 
betyay bekshdy etc. [Cf. Agri. Ledg.y 1898, 78-9.] 

Production, —In the North-West Himalaya takes the place of Himalayan 

nehvegeasla in the higher and more interior or northern tracts; it occurs between Supply. 

4,000 and 7,000 feet in altitude, and thus practically above the altitude of 

nehregeaftin. It is a tall, stout, much-branched plant that grows to a height of 

6 to 10 feet and usually in the form of dense clumps which, owing to the very 

poisonous nature of the stinging hairs, are left severely alone both by men and 

animals. The plant is, however, fairly extensively utilised by the hill tribes, 

especially on the Himalaya, as a source of strong and durable fibre. The long 

straight shoots are cut down in the cold season (August to October), stripped Season of 

of their leaves and buds at once, so a;S to remove as far as possible the stinging Cutting. 

bristles ; they are then washed for three or four days in water, and the fibrous 

bark thereafter drawn off as with hemp. Capt. Rainey, speaking of the 

present plant, not Hvhrt'gea^ia, says the shoots after being cut are exposed 

to the open air for one night; then stripped of their leaves and sun-dried ; next 

placed in vessels and boiled with wood-ashes for twenty-four hours. The fibre Boiled with 

is thus found to separate easily and is removed, washed and sprinkled with the VVood-aahcB. 

flour of the grain kodray and left to dry, when it is ready to be spim. Campbell 

observes that in Nepal this fibre is used in making an exceptionally strong cloth cloth made of 

called bangra {Aqri. and Rural Econ. Nepai), and Gamble and others use for the Fibre. 

that cloth (as met with in Sikkim) the name gunny or gunnia ; in Burma 

rhea is called gun. These names are doubtless derived from bhanga (which Origlu of Name 

signifies to break) and ganja —two words that, at the present time, are restricted Ounny. 

to the intoxicating property of hemp. The term gunny in modern commerce 

is applied to a sacking made of jute. 

It has already been mentioned that Mclvor cultivated the form patntatn Nilgiri 
on the Nilgiri hills. The soil best suited he describes as alluvial deposits such Experi- 
as are found in ravines. Ho sowed the plant in rows 15 inches apart and cut ment. 
down the young shoots for fibre twice a year, namely in July and January. In 
doing so he left 6 inches of stem as the stool for future shoots. After each 
cutting the earth between the rows was dug to a depth of 8 inches and manure Method of 
applied. From the crop of July an average produce of 450 to 600 lb. of clean Guitivution. 
fibre may be expected. Of tliis 120 lb. will be superior quality, in other words Yield, 
the produce of the very young and tender shoots, which should be assorted by 
themselves at the time of cutting. The January crop will yield on an average 
600 to 700 lb. per acre. This fibre is, however, inferior owing to the shoots 
being mature. Were fine fibre only desired, Mclvor was of opinion it would 
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bo neceasary to reap the shoots at an earlier time, and perhaps more frequently 
than stated. 

The inner bark abounds in fibre, that of the young shoots being the finest 
and strongest and peculiarly silky and at the same time woolly. The shoots 
when cut were allowed in Mclvor’s experiment to remain as they fell for two 
or three days, by which time they had largely lost their stinging property but 
were pliable enough to allow the bark being peeled off and separated from the 
leaves. The bark was then tied in small bimdles and dried in the sun. When 
quite dry the ribbons were beaten with a wooden mallet, which caused the outer 
bark to fall off and leave the fibre comparatively clean. The fibrous part 
was tlien wrapped up in small bundles and boiled for about an hour in 
wat(ir with wood-ashes. The fibre was thus removed and washed as rapidly 
as possible in clear running water, after which it was bleached as with flax 
or hemp. 

Nothing further is known of the above experiment, but it may be inferred 
that the result was not (considered a financial success since the endeavour to 
grow the p'Jant and .sell the fibre appears never to have been repeated in any 
part of India. 

f3y way of concluding it may be said that, in connection with the inquiry 
into rliea fibre in Burma, information was received of what was called Wild-rhea— 
a plant fairly oxtonsiv<dy u.sed as a source of fibre by the Shans. On a botanical 
specinam being fuini.shed this was found to be iilivanUnia hvtefophutta, 
called by the Slums hpetye. Mr. Carr, Deputy Con.servator of Forests, Mandalay, 
wrot(5 that the fibre was not considered so good ixs gun (rhea) and was not used 
much by the Rurmans. 'i’he I’alungs, however, were said to mix it with gun. It 
is sonuiwhat (curious that the Jaliako and Angami Nagas also employ (miravdinia 
fibrtc mixed witli their hun-riha (i’Hfeht'ttutut) or with cotton, and in Europe the 
opinion formerly pnwailed that the special feature of Nilgiri Nettle fibre was 
the (‘HHo with which it could bo mixed with wool, a property not possessed by 
rh(‘a, and due to tht^ woolly nature of tmitutniinta. 

Properties .— Kecently, how'ever, as a consecpienco of inquiries made at the 
Industrial Mu.seum, Calcutta, a sample of the fibre was sent to the Imperial 
Institute for report. Dunstan furnished a reply which has boon i.ssuod by the 
Ueporter on Economic Produccts as a Commercial Circular (1905, No. 1). The 
lollowing abstracct may be here given :— 

It is evident that these results confirm those of Cross and Bevan, but 
indicate that the prt'sent sample is less susceptible to the prolonged action 
of alkali (as shown by the 6-hydroly.sis) and contains a larger percentage of 
O('llulo.se. 'The fibre of imirardlniit livtvi'upiii/Uu is remarkable for its ability 
to withstand the action of alkali, its richness in cellulose, and the length of its 
ultiiuat(c fibre. Phere can be no doubt that the product is of excellent quality, 
and it .seems highly probable that, if it could be prepared on a commercial scale, 
it might take a high ])osition among textile fibres. 

Mr. B.^ J. llo.se, of the Indian Trade Encpiiry Office, 73, Basinghall Street, 
London, E.C., obtained a commercial valuation of the fibre which was as follows :— 

“ The small sample of the prepared fibre of the Nilgiri Nettle {tJirnrdittin 
iirtHrnithifiia) received from the Reporter on Economic Products was sub- 
mitt(‘d to a fibre broker, who reports as follows :—* We have examined the sample 
of vegetable fibre, and beg to report on same ; microscopical examination reveals 
similar structure to flax, apptairing, however, to be ineffectively retted ; soft 
and more open than flax, also of a more downy nature. Length and fineness 
similar to flax and .slightly more silky. In our opinion this fibre is more likely 
fo b(^ (Muj)loy('(l under similar conditions to the flax fibre than as a wool substi¬ 
tute. \Vi' value the fibre at £20 per ton.’ ” [Seo also p. 151.] 


Laportea crenulata, Gaud. ; the Fever or Devil Nettle. An 
ev(Mgre(m shrub met with in the tropical Himalaya from Sikkim eastward 
to Assam, Burma, (Vvlon, Perak, Java, etc. Is known bv the following : — 
Sural, vhorpaita, moruu/i, sir^nal, mealumma, pheytakyee, etc. 

'Phis curious plant may bo described as the most poisonous of all the nettles 
of liuha, although compared with the preceding it is harmless looking. Its 
stinging hails cause excessive burning pains, which last for days, augmented on 
the part being washed ; at the same time it produces violent sneezing and copious 
running at the nose and contraction of the jaw with severe swelling of the nart 
affccti'd. J. B. Hooker {Him. Jouni., 1852, ii., 188); Masters {Prod. Angami 
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Hills); Boddome {FI. Sylv.^ ii., 300), and many other writers allude to the poisonous 
property of this plant. 

Properties, —The bark is known to yield a strong and fairly useful fibre, the 
ultimate cells of which measure 8-16 mm., but its great loss on hydrolysis, together 
with its poisonous property, stamp it as unlikely ever to become of commercial 
importance. The Indian plant is closely allied to />. eanatieuMiN, the fibre of 
which at one time was of importance in Europe and which recently has been 
proposed for cultivation in Franco as a substitute for rhea. 

Maoutia Puya, Wedd. ; Agri. Ledg., 1898, No. 15, 120-0, and pi. D.E.P., 

Is known as pwa-hemp, and Nepal Hemp, and by some writers as Wild- V., 177-80. 
rhea, poi, pua, ptiya, yenJci, kyinki or kienki, puttanti, sat-sa oi- sat-sha Hemp, 
or sap-sha, ete. A shrub from 2 to 6 or even 8 feet in height, fairly plentiful 
in the damp forests at the foot of the Himalaya from Garhwal eastwards 
through Nepal and Sikkim to the Khasia hills and the mountains of Sikkim 
Burma, at altitudes of from 1,000 to 4,000 feet. Wiid-rhea. 

This is purely a wild plant and is nowhere cultivated. It does not grow in 
the forests but frecpients glades and open places, overrunning abandoned fields. 

It sheds its leaves in winter, comes into fresh foliage about May, and flowers 
and fruits in August and September; the shoots intended for fibre must be 
cut before the fruit matures. 

Properties, —Mr. G. A. Gammie described (in 1890) the preparation of the 
fibre at Mungpoo in Darjeeling, his description coinciding in almost every 
particular with Dr. Campbell’s account written in 1847 : “ The bark is peeled lubbons of 

off the stems in long strips ; boiled in water, thickened with (jommon wood- l^fuk boilod in 
ashes until it is pulpy ; then as much as possible of the adhering bark is 
separated from the fibre by alternately beating with a wooden mallet and wash¬ 
ing in cold water. After this the water is rinsed out, and each bundle of fibre is 
thickly covered with a paste of micaceous clay, and dried. When thorouglily Clayed, 
dry, the clay and the remaining bark are easily shaken off, leaving the fibre in 
a state fit for use. If fibre is required free from dust, it is repeatedly rinsed 
until the water runs clear, and then re-dried. The white or bluish-white clay 
found hero and there, near strea^^s, is preferred as it gives the fibre a good 
colour. If its appearance is of no consequence, yellow clay is said to bo 
as effective. I do not know whether the action of the clay is altogether 
mechanical or not. A few samples which were prepared by treatment with 
lime and chalk were coarse in appearance and rough to the touch ; those treated TJse of LImo. 
by clay, on the other hand, were soft and silky.” It need only bo added tliat 
Garnmie says ‘‘ ptia is chiefly ust)d for fishing nets and linos. J am told that 
formerly the Loj^chas made cloth from it, but the contraction and expansion 
readily caused in it by atmospheric changes made it uncomfortable and un¬ 
desirable for wearing apparel.” 

Sarcochlamys pulcheppima, Gated. large shrub In Assam, D.E.P., 
the Kliasia hills, Sylhet, Chittagong and Burma, and distributed to 
Sumatra. It hears the following names :— golah jam, dogal or dd/jgdl, 

sonaful, tsatya, shap-sha-pen. Fibre. 

This bark gives a good rope fibre, and tho leaves and twigs in conjunction 
with the bark of Aihitxia are used in Assam in tho production of a madder- 
brown dye. 

IJptica dioica, Linn., also U. papviflopa, Roxb .—One or both D.E.P., 
of these plants are met with plentifully near human dwellings on the vi., pt. iv., 
Himalaya (up to 12,000 feet) from Kashmir eastward to Assam and 
Burma ; also on the mountains of Central, Western and Southern India, 
at altitudes of from 3,000 to 5,000 feet. They are given the same names 
as Gipardinia. 

Properties, —The young tops and the hypertrophied shoots (caused through the 
parasitic action of an aecidial fungus) are largely eaten on the Himalaya. Nettle 
fibre was the textile of certain purposes in primitive Europe (Hchn), and still is Edible Parte, 
in use. The word Net is derived from the same root as Nettle. A knowledge 
of their fibres prevails in India, but it can hardly be said they aro manufactured. 

Gubbins doubtless was alluding to t rtira pnvrtflora when he said that the 
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plant is cut in October and sun-dried; when brittle it is beaten and the fibre 
separated. “ Seeing it stated that there was considerable labour required in 
cleaning the fibre, I made particular inquiries on this head ; as far as I could 
learn, there is no greater trouble in cleaning the fibre of the v»*tica, when merely 
dried, than is experienced with the hemp of the hills which is not retted in 
water.’’ The fibre is said to be employed for making ropes. [(7/. Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 88-9.] 


D.E.P., 
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Villebpunea Integrrifolia, Gaud.; Agri. Ledg., 1898, No. 15, 
1()8“19, and pi.; Risa Fibre. This small tree or bush is met with on 
the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur, 
Chittagong, and right across to the other side of India; on the Deccan 
Peninsula from the Konkan southwards;and lastly in the Andaman Islands. 
It is the bon (wild) riha of Assam, also ritza, risa or ree, jutta, hon-kotkora, 
lukoi orV lukoikhun, lipic or lipiah, kaphitki. 

History.— It affords both the red and the white fibre made known 
by Hannay in 1850 under the name of mesakhi. In fact Dalton 
afhrmed years ago that Hannay’s mesakhi was the same as his bon 
riha, Royle suspected Dalton to be correct and I have little or no 
hesitation in saying that he was so, though it is curious that none 
of my correspondents in Assam or on the eastern frontier anywhere 
have sent me either the plant or the fibre under the name mesakhiy 
nor was that name mentioned to me during any of my numerous 
(‘xplorations on tlie Assam frontier. Although fairly plentiful in the 
Deccan it does not seem to have a vernacular name, nor apparently is 
it known to afford a useful fibre by the people of Western India. During 
a brief tour in Coorg and the Wynaad some short time ago I personally 
endeavoured to learn something about this plant. It was found plentiful 
in the lower damp valleys near the cardamom plantations, but no one 
seemed aware of its being of any value. relathia was 

pointed out as the only known wild fibre plant. Subsequently one 
writer, in response to my account of llflehrune<i (Agri. Ledg., l.c.), 
allirmed that wild-rhea was plentiful in Salsctte and the fibre regularly 
(exported up the Persian Gulf, but on being asked for a sample, sent a 
plant which was neither rhea nor any of the rhea-substitutes, thus once 
more demonstrating to what extent the bugbear ban- (wild) rhea has 
obstructed the natural development of India’s fibre resourcijs. 

A botanical specimen of the present plant was sent from Assam to the 
Herbarium, Koyal Botanic Gardena, Calcutta, by Jenkins early in the ’fifties. 
On the label of that specimen is recorded the following—“ This is the ban- 
rheca from which the China-grass cloth fibres are prepared.” T mention this 
circumstance as of historic value since it proves that the so-called wild-rhea of 
the early Assam investigators and the bon {ban) rhea pointed out to me on numer¬ 
ous occasions, during explorations in Assam and across the north-eastern 
frontier into the country of the Mikirs, Nagas, Singphos, Jabakas, Manipuris 
and other tribes, is the self-same plant of which so much had been said fully half 
a century ago. In the country indicated the plant is indigenous, but so far as 
1 could discover, is nowhere systematically cultivated though doubtless en¬ 
couraged to grow and oven planted along embankments, roadsides and other 
suitable situations with a view to affording a ready supply of fibre. In its 
purely wild habitat it frequents damp glades near streams, though with its 
roots well above water-level. Because of its being an indigenous plant and 
called ban- (wild) rhea there arose the very mistaken notion that it was the source 
of the cultivated rhea, and still more perniciously the idea that rhea fibre could 
be procured in India from a wild source for little more than the cost of collection, 
and further that all that was necessary to secure a never-failing supply was to 
plant (Hit waste lands with the wild rhea. I have already fully disposed of these 
absurd notions and need hardly repeat that the wild-rhea of Burma is iMiranttuiu, 
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the wild-rhea of Sikkim yfaonti a, and. the wild-rhea of Assam the present species Cultivation 
—three plants that are as remote from rhea proper and from each other as 
they could well be. They are all nettles it is true, but there the resemblance 
begins and ends. They are different botanically, chemically, industrially and 
agriculturally. To continue to think of them as wild forms of rhea is the 
blindfold acceptance of a name at the probable expense of a future trade. To 
place this wonderful fibre—wild-rhea of Assam—on the markets of Europe as 
equal in price, merit and industrial application with the wild-rhea of Burma, 
would in all probability be to condemn it to complete neglect. It has merits 
and properties of its own as different from rhea itself and from all other wild- 
rheas as from flax. It would, therefore, bo of great advantage were some en¬ 
tirely distinct name accepted and recognised in Europe as the commercial name 
of this fibre, such, for example, as that which I have ventured to assign to it 
above, namely its Naga name Risa. 

Conditions of Cultivation .— According to the opinion hitherto published, it 
may bo propagated by root-cuttings, by slips, or by seed, and its cultivation 
conducted on the same lines as with the willow in Europe. It is said to bo grown 
largely by the hill tribes on the north-west of Yunnan, and by the Singphos and 
Dhoanneas of the Assam north-east frontier to a small extent only (Hannay). 

The tree when loft immolestcd attains a girth of about 2 feet and a height of 
from 30 to 40 feet. It is abundant within the valleys bordering on the Khasia 
and Garo hills. It is only found in mixed evergreen forests, and is not gre¬ 
garious. It thrives principally in shady damp places on the sides of streams, 
but does not grow at all on tho plains or in places exposed to the sun. The 
tree flowers in March, and the seeds ripen in April (Lloyd). I (iollected the plant 
repeatedly on the plains of Assam proper, for example on the embankment of 
tho Rajghur in Sibsagar, and at Nahor Rani in Tezpur. It is very plentiful at 
Tingali, at tho foot of tho Jabaka Naga hills, growing on loose soil with plenty 
of water. It could bo grown on the sloping banks of most of tlie depressions or 
hullahs within tea estates—lands which at present are not only waste, but often 
a source of positive danger to tho tea plant. 

Collection and Separation of Fibre. —The trees are pollarded during tho Fibre, 
months of November to February, and the young ahoots become available in 
Jime and through the rains. The fibre is extracted from the branches in exactly 
the same manner as from itwinueria tiirva. only the fibre is longer. One 
man preparing risa can get as much fibre in the same time as three men pre¬ 
paring the cultivated rhea fibre (Lloyd). The young shoots begin to appear 
in May, and these alone are used for fibre. Tho Naga way of preparing the 
ribbons is quite different from the Assamese. The cuttings are best made 
from IVIay to October, during tho rainy season. The slioots are carried to tlio 
villages, where tho outside green skin or bark and a little slimy matter are scraped 
off. Then the ribbons of partly cleaned fibre are stripped from tho shoots. 

The inside of these ribbons is next scraped with a knife so placed in tho hand as 
to allow the edge to rest against the forefinger. The strips are drawn through 
repeatedly in order to remove tho slimy and gummy substances from tho inner 
face. After being cleaned in this way, tho ribbons are left to dry in tho shade. Dried. 

When fully dried they are next steeped in water and wood-ashes for about 
twenty-four hours, and then boiled in rice water for four hours. The fibre will 
bo then found to bo quite free from gum, and may bo separated into fine 
threads. This is, however, a tedious process and is mostly carried on by tho 
old people of tho villages. The Assamese, on the other hand, take off the Assam Method, 
ribbons when the shoots are in a half-dry state and do not first scrape off 
the outer bark and gum. They also leave the inner face coated with the 
slimy substance. They purify it in a coarse way by washing in lime and them Lime-water, 
twist it into twine, or simply divide up the ribbons and without any prepara¬ 
tion twist these into twine. This is employed in making the nets used to catch 
deer (Soverin). 

Yield and Utilisation .— Col. L. A. M, Luinsden, C.B. (of Lumsden’s 
Horse) was good enough to supply the thongs of bark that were furnished for 
examination and report. These were stripped from wild plants that had not 
been cultivated nor pollarded to produce special fibre-yielding shoots. The 
consignment was, therefore, very mixed and an allowance has to be made for this 
circumstance. The following facts are instructive. Tho green branches stripped 
came to 36 maunds 32 seers ; the green ribbons of bark obtained from these 
weighed 3 maunds 30 seers ; and the dry ribbons, without any preparation other 
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than drying in the shade, came to 1 niaund 30 seers (Liunsden). 

Uses: used in tiie manufacture of a coarse cloth, but chiefly for fishing-nets (xlannay). 

the G»ro hills the fibre is only prepared in small quantities and for honio 
( 3 un 8 urnption. The people use it in making nets, and in certain cases for mixing 
Mixed with with silk in making cloth (Lloyd). In the Jabaka Naga country it is vaiuec 
hocauKo of its great strength. It is coarsely woven into the bags that are carnecl 
over the shoulder. These are often beautifully ornamented, being embroidered 
with dyed thread of tho same fibre (Phillips). Tho Nagas believe that the hardei 
tlie tliread is spun the stronger it becomes (Sevorin). 

Properties of the Fibre,~~ln 1853 Capt. Thomson reported that 
for (‘aiivas or lines the fibre required only to be known to be gener¬ 
al ly used for these purposes. Royle published the results of a eoin- 
[^oiripanitivo jiarative study of the fibre supplied by Hannay as follows :—Petersburg 

strengUi. (deaii he^inp, broken with a weight of 160 lb. ; Jabbalpur hemp, with 

190 lb.; (fliina-grass, with 250 Jb.; rhea with 320 lb.; and wild-rhea with 
340 11). T]i(‘sc were the results obtained half a (century ago, but still no 
progr(\ss lias been made with this fibre. In March 1897 I collected person¬ 
ally a supply of bark in the Sibsagar district, and submitted the same 
licroscopio for (‘xaiiiiriatioii to Mr. Melrose Arnot, at that time Chemist of the Bally 
'roforuSl'* ^ Paper Mills. He reported that the fibres separated from the bark were 
beautifully white and of a fine silky lustre and measured 25 to 30 mm. 
long and 0*013 mm. in diameter. They were cylindrical or nearly so, 
and taperiMl at both ends; they had a small central canal and thick 
striated walls ; a peeto-cellulose very similar to flax, but much finer 
while' be'ing e([ually long. Arnot then added, “ As compared with 
the fibre of iiah nteria nireo this is exceedingly fine, indeed it is 
oiu' of th(‘ finest fibres I have ever measured, and although not 
anything like so fine in the individual fibre, the filaments are long and 
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strong, and I have no doubt that in every respect the material would 
prove mon^ (‘asily workable on textile machinery, and it would un¬ 
doubtedly produce very much finer textures than Bolnnerhi nivea^ 
“ The colouring matter contained in the bark appears to be well worth 
serious study.” 

Tin ‘se results were only just what might have been anticipated : 
no one (\an scrape the bark off a young shoot and proeaire a sample of 
the fibre without realising that it must be very valuable. But in order 
(o have an independent opinion I desired Col. Lumsden to procure me 
the siqiply of ribbons allinled to above, and these were forwarded to the 
late Sir h\ A. Abel, Director of the Imperial Institute, London, with the 
suggestion that Prof. W. R. Dunstan might be invited to examine and 
report on the fibre. 

On April 28, 1898, I forwarded the fibre along with a letter in which the 
following occurs : — ‘‘ During my explorations in Assam I gave special 
consideration to the hnn-rhea, I found, as I had suggested in the 
Diviionarjf, that while related no doubt to Ho'hnieria nirea it was a 
perfectly distinct plant, namely I'iffehrunea intetjrifolio. It can be 
grown on all waste lancls ; it has little or no gum, will give a high return 
where Rlu'a fails ; is a very fine fibre, and perhaps as strong, if not stronger, 
than China-grass. On these considerations I contemplate making an 
efiort to bring this fibre to the attention of commerce, and I shall be 
very grateful if you can see your way to secure the co-operation of the 
Officers of the Resi'arch Department. 1 desire to have the fibre ex¬ 
amined both chemically and industrially. For the latter purpose I 
shall be glad to send a larger consignment on hearing from you. The 
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ribbons have been simply stripped off the stems. They have not 
been cleaned in any way, and the loss no doubt will be found serious. 

The plant produces shoots 20 feet long ; the bark strips off easily, but 
no doubt machinery could be readily designed to produce a cleaned 
and partly bleached raw fibre. Perhaps the most important point in 
connection with this fibre is that it could be prodiu ed at a third the 
price of Rhea.’^ 

In October of the same year I had the pleasure to receive Dunstan’s 
report, and the following passage sets forth his results and com^lusions :— 

“ Unfortunately the untreated bark-fibre was sent for examination, con¬ 
sisting of the bark peeled from the plant—containing the bark-fibres in 
strips from 3 to 5 feet in length. The only course to adopt was to imitate uettea. 
as nearly as possible the retting process adopted on an industrial scale, 
which the almost complete absence of gum rendered possible. Two 
samples of fibre were received. A small quantity of eac'h was plac^ed in 
dishes covered with water and allowed to stand for about three weeks, 
after which time one of the samples was sufficiently soft for the fibre to 
be removed. This was carefully combed and picked, and by this means 
about 10 grams of a nearly clean brown fibre in long silky threads were 
procured.” The fibre thus treated was then submitted to the usual 
chemical examination, and commenting on the same, Dunstan adds :— 

It is interesting to compare these nund)ers with those obtained in the aoiiort. 
examination of the fibre of Hwhmeria Htrea made by Messrs. Cross 
and Bevan. Watt has pointed out that these two fibres are certainly 
distinct; the Ban-Rhea may be the more important of the two, owing to 
its growing wild on waste land, to its containing little or no gum, and also 
because it furnishes a silky fibic at least as strong as China-grass.” “ A 
comparison of the results of the examination of these two fibres clearly 
brings out the superiority of the Ban-Rhea, especially in regard to its siijuTioriiy of 
smaller loss by hydrolysis and its higher nitration number. At the same 
time it must be remembered that the process adopted in treating this fibre 
in the laboratory only very roughly approximates to that which woidd be 
used on a large scale. Portions of the original samples have been submittec I 
to a fibre expert, who reports that they can be readily treated by a special ucndiiy 
and simple process which has recently been devised. Further informa- 
tion as to this process can be supplied if this aspect of the matter is thought 
to be of importance.” 

I need only add to the above that I purposely sent the “ untreated 
bark fibre ” from the belief that perhaps Dunstan might like to 
have the opportunity of seeing everything contained in the bark acd 
thus learning its good as well as its bad points. The fact that it lent 
itself to simple retting is a point of infinite value which might not simple 
have been discovered so soon, nor told us with such force, but for 
the happy accident of my having imposed on Dunstan the necessity 
of having to separate the fibre for himself. Comment seems almost 
superfluous. The report demonstrates the superiority of risa fibre 
over ordinary rhea in regard to strength, texture and composition. The 
results cannot but be considered as most important, and should com¬ 
mend this new fibre to the favourable attention of all persons interested 
in rhea, rami and the allied rAea-fibres. As a catch e.rop to the tea in- Catch crop 
dustry risa has perhaps no rival, certainly no equal. The fact that this ‘ ^ • 
fibre may be cleaned by simply retting the ribbons of bark (after the 
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fashion of jute) is perhaps of even more interest than its exception¬ 
ally high merit as a textile. Expensive decorticating and degiimming 
machinery and methods are thereby rendered unnecessary. It is thus 
possible that the fibre could be turned out at a price that would not only 
undersell rhea^ but for certain purposes compete with flax, if not with 
jute itself. At all events the cultivation and separation of a crudely 
cleaned fibre of great merit might easily enough be accomplished by 
even the poorest agriculturist. While rhea must of necessity command 
capital and enterprise, risa can be developed by the peasant. Indian and 
English newspapers and periodicals have meantime been flooded with 
the usual quinquennial dose of the will-o’-the-wisp controversy on the 
favourable or unfavourable aspects of rhea cultivation in India. Hardly 
a word ha^, been said in commendation of this interesting fibre, which 
thus seems destined oiuje more to lapse into oblivion. 
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BOMBAX MALABARICUM, IXl: FI Br. Ind., i., 349; Gamble, 
Man. hid. Timhs.ySiO\ Pharmacog. Ind., i., 215; Cooke, FI. Pres, Bomb.y 
i., 120; Duthie, FI. Upper Gang. Plain, i., 98; Malvace^. The Red 
Silk-cotton Tree, semul, pagun, roUo-simul, simhal, bouro, semar, sdur, 
sdvara, mundla buraga-chettu, pula, burla, sdlmali, letpan, etc., etc. A 
large deciduous tree common throughout the hotter forests of India, 
Runna and Ceylon. 

The <reo yields a dark-brown Gum which is sold in the bazars under the 
name niocha-raa. Another vernacular name for the gum is supdri-ka-phul, 
“ produce of the botel-palm,” the name supdri being said to be given to the 
blunt thorns of nomhajc by children who masticate them instead of the fruits 
of At'eva (the truo supdri). The gum only exudes from portions of the 

bark which have beim injured by decay or insects, for incisions in the healthy 
bark do not cause it to flow. It is collected from March to June, and is used 
as a katira or hog-gum. Moodeen Sheriff {Mat. Med. Mad., 1891, 61) says there 
are three market qualities of semul gum, of which the first fetches Rs. 12 per 
maund, and the third Rs. 8. The gum is used in medicine. It is very astringent 
and i.s used by both Hindus and Muhammadans in diarrhoea, dysentery and 
monorrhagia. 

The inner bark of the tree yields a good Fibre suitable for cordage, and 
the seeds afford the so-called red silk-cotton or semul-cotton, a fibre too short 
and too soft to bo spun, but useful in stuffing pillows, etc. It has also been 
talked of as a paper-fibre. The smoothness of the floss is believed to prevent 
its felting, and hence in the textile industries it could only bo employed to mix 
with other fibres in order to impart a silky gloss. Its only important utilisa¬ 
tion, however, is in upholstery. But it should be observed that Buchanan- 
Hamilton and other writers have considered it as apt to deteriorate and become 
lumpy, distinct defects in upholstery. There are four plants which may bo said 
to be the silk-cotton plants of India, viz:—(1) t-Jriortemlron an/tuetitoHum, DC.; 
(2) ttuniba.f imtlabafivHni, DC. ; (3) i'ovhlvHitvv»nuitt fJontty/tintu, DC. ; ( 4 ) 
t'atotroiUM aiyantea, R. Br. [For further information see Calotropis, pp. 207-8.] 

The flow'or-buds of nontba.r constitute an article of Food, being eaten as a 
pot-herb. Scmio yoar.s ago it was reported that the estimated amoimt annually 
consumed in the C'outral Provinces was 5,000 maunds (Nicholl, Exc. Rept., 
1H7H-9). The root of the young tree {semul-musla) is said to be a Medicine 
and u.sod as an alterative ; it is made into a confection with sugar and ghi and 
administered as iin aplirodisiac or as a restorative in phthisis. The young fruits 
{mardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale 
price is quoted for Madras as about Rs. 3 per maund. The Timber is not very 
durable, except under water. It is used for planking, packing-cases, toys, 
tisliing-ttoats, coffins, the lining of wells, etc. It is also sometimes made into 
canoes and water-troughs. The tree is called the gama-druma or tree of the 
infernal regions or of the god of death, because it makes a great show of flowers 
and produces no fruit fit to eat. The cotton is made into tinder, and the wood 
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used in the Ahmedabad match factory. Of all readily available timbers it is 
one of the most suitable for that purpose. \Cf. Jones, Select. Tnd. PI., As. 

Rea., 1796, iv., 296; also Hardwicke, 1799, vi., 367; Taleef Shereef (Playfair, 
transl.), 1833,28, 103, 157; Lisboa, Useful PI. Bomb., 1884, 17; Monier-Williams, 

Buddhism, 616 ; Ind. Med. Oaz., March 1888 ; Morris, Cantor Lect., Journ. Soc. 

Arts., Sept. 27, 1895, 897 ; Biscoo, List Hyderabad Trees, 1895, 3; Kanny Lall 
Dey, Indig. Drugs Ind., 1896, 48-9 ; Ind. For., Nov. 1896, 22, app., 60 ; Kew 
Bull., 1896, 205 ; Innes, Jungle Prod., 1896-7 ; Mukerji, Handbook Ind. Agri., 

1901, 322; Hannan, Text. Fibres Comm., 1902, 70-9; Cunningham, Plagues 
and Pleasures of Life in Beng., 1907, 182, 303-7; Hanausok, Micro. Tech. Prod. 

(Winton and Barber, transl.), 1907, 68, 368. 

BONES AND BONE-CRUSHING MILLS: BONE- D.E.P., 
MANURES, etc. ; Voelcker, Improv. Ind. Agri., 113-8; Basil, Use of v., 171-2. 
and Trade in Bones, Beng .; Fuller, Use of Bones in Cent. Prov .; 0’Conor, Bones. 

Rev. Trade Ind., 1901-2, 29-30 ; Leather, Manures and Manuring, Agri. 

Ledg., 1897, No. 8, 163-71 ; also Util. Bone-dust Pb., Rept. Dept. LandRec. 
and Agri. U. Prov., 1891-2, No. 15, 45-8; Mollison, Textbook Ind. Agri., i., 

86, 110-3. 

For some time tho export of bones and bone-manures from India was much Value of Bomo 
deplored by writers on Indian economy. The majority of the scientific in- Manures, 
vestigators whoso publications have been enumerated above have, however, 
pointed out, first, that the Indian soils as a whole are not deficient in phosphates 
of lime ; second, that bones contain, in view of their cost, too small a proportion 
of nitrogen to justify their use ; third, that cereals are not so much benefited 
by bone-manures as by nitrogenous maniu*os ; and fourth, that it is the roots 
which are not grown as ficld-croj)S in India that are most immediately and 
successfully treated with bone. For these and many other reasons it has 
been contended that to the Indian cultivator, as matters stand at present, 
it is perhaps more profitable to sell tho bones found on his fields than 
to utilise them as manure. Mollison, however, observes that “ The rayat 
could, if he took the trouble, colic b in some districts quantities of bones, the 
cost of which would bo cartage and his own labour. He could grind the bones 
into powder . . . and by simple process of fermentation make the bones more Bone-meal, 
soluble and, therefore, more quickly acting than in their natural condition.*’ If 
these operations w^ero conducted in the rayat*s spare time and tho value of his 
labour more or less discounted, I have no doubt that the bone-manure would 
be found as cheap as any other manure procurable. “ Bone-meal has been 
found specially useful with sugar-cane, and to some extent is used with both tea 
and coffee.” 

Mills .—In all districts tapped by railways or navigable canals and rivers, bones Trade in 
are systematically collected and conveyed to important centres, more especially 
seaport towns, where bone-crushing mills and bono-rnanure factories have been 
established. In 1891 there were 13 such works that gave employment to 491 
persons. Steadily those increased, and in 1900 there were 18 works employing 
991 persons. These are distributed as follows ;—Seven in Madras, 6 in Bombay, 

2 in Sind, 2 in Bengal, and 1 in the United Provinces. Thus bone-meal and 
superphosphate are regularly manufactured and on a fairly largo scale in India, 
but as the local demand is limited the produce is mainly exported. It is not 
possible, however, to furnish separate returns for the traffic in raw bones as 
distinct from the prepared bone-manures. In 1884-5 the exports wore 18,383 tons, Exports, 
and from that quantity they have steadily increased. Apparently they attained 
their highest magnitude in 1900-1, v,^hen they stood at 112,051 tons, valued 
at Rs. 58,41,916. For the years 1902-7 the figures were: 1902-3, 100,391 
tons, Rs. 54,97,967; 1903-4, 74,788 tons. Rs. 41,57,119; 1904-5, 68,203 tons, 

Rs. 37,61,480; 1905-6, 87,552 tons, Rs. 49,78,778; 1900-7, 93,760 tons, 

Rs. 65,45,241. 

BORASSUS FLABELLIFER, Linn. ; FI. Br. Ind., vi., 482 ; D.B.P.. 

Gamble, Man. Ind. Timbs., 737 ; Pharmacog. Ind., hi., 519 ; Agri. Ledg., 406-604. 
1894, No. 20 ; Brandis, Ind. Trees, 1906, 657 ; Palme.®. The Palmyra Palmyra. 
Palm, Brab-tree, tdl, tdd, dral, panai-maram, pand, pane-mara, dcrakhte- 
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lari, tanbin,, ole., ('t(\ The name “ brah,” commonly used in Bombay, is 
derived from the lh)rtugiiese brain, “ wild palm.” 

It is now known tfiat tlio Talipot Palm of the older writers was not 
hot utnhrat'uHfet'a, it. flabvUifei'in nn erect graceful palm, ilimcious, 

with terminal crown of fan-slia|)('d leavo.s. It is believed not to bo indigenous 
to India, but is now (ailiivatod and rim wilil throughout the plains of India, 
Ihirma and (k\yIon. Symonds speaks of the “ Palmyra forests ” of Tinnovelly. 
It is probably a native of Africa, although its yiresent African congener, 
tt. . is slightly ditlorent. Sadobcck {Die Kulturcjew. drr Dent. Kolon., 

.‘U.I) says that #*. fluhelUfer, liar. 4efhtoinnn, Mart., do(‘s not yield the Piassaba- 
tibrc'. VViesniT {Die liohst. defi Pflanzenr., ii., 454-5) details a careful micro¬ 
scopical examinalion of tim differen<*os between tlie fibres of I'oyyiatn and 
HiH'OHMttM. A (listinguisliing feature of the two palms is the swelling in the 
upper Ht(‘m of tii<' Afri<‘an form, A common HU{)position is that the Afric^an 
plant !)('(;pne (‘xtinct owing to tlie tearing off of the young leaves for fibre, 
and fhe same fate was once said to threaten tlu^ palm in (’oylon. It grows 
r«‘adily if proteebsl from cattli', (‘tc., and is a vodual)le tivs' for (shocking sand- 
drift. Ihit P. J. Ihitl(*r (.1(/rf. Journ. fnd., P,)05, i., pt, iv., 504 -10) describes 
a fungal disiMise that threatens to prove very destructive. 

Properties and Uses. —Mvery part (»f the Palmyra is turmul to aecount in 
SOUK' way or (OIkt, and a 'I’ainil poem (‘nmmu’ates HOO uses of it. There 
are, tor ('xamphn tiv(‘ Piimics;—A loo.se fibre which surrounds the ba.se of the 
leaf-stalk; a fibre which may bo .separatiul from the leaf-stalk; a fibre (tailed 
l(ir wliicli may Im pn^pansl from the interior of the stem; a fibre or coir 
d('riv('d fiom (he p<*rica.rp; and the fibrous material of the leaves. Tho 
l«‘a,f-fibre is utiliscMl in th(' manufacture of th(' basJod-ware of M/nlra.s, [iro- 
duci'd at’ Pulikat in (Iiingh'put, Kinasli in (lanjam, and Bezwada in Godavari, 
etc. Fine strips of the leav(\s specially prepanui and dyt'd are plaited into 
biaids and W(»ik(‘d up into fancy boxes in nests, cigar-eases and tho like. At 
Diamond Harbour m'ar ( alcutta, bats have for many years bt^en made of tlii.s 
mnliM'ial and sold to the Kuropean sailors who visit Calcutta. A recent inquiry 
into (ht'i l)raiding materials of India revtaded the fact that after iforuMHUH, 
t orifphit, Mpa. and 4'tittoytftto wore the most hop(d‘ul. [Of. R.E.P,, 

.la/c /iept. and Pnxj., IS()7-H, 22.) A few years ago investigations were 
inst it idl'd in India with a view to didermining the i^xtent to wliich the cord- 
lik(' fibi'cs might Ixi (‘inployi'd in bru.sh-making, as substitutes for tho American 
jiutsmiha fibri' and (he Ceylon kittid {taryotu nre$tH), So far indications 
have not bei'ii obtaini'd of a very gri'at demand for tho.se special Indian fibres. 
The sti'm or far fibre is prepared in some special u'ay by the fishermen so that it 
Ix'comcs pliable and can be plaited into fish-traps. It is neither spun nor twisted, 
a singli' (liH'ad or fibril-vascular laindle being usi'd ; tho method of preparation 
ado[)ted by tlu' fishia ini'n has not as yet been made public. 1 See also Brushes and 
Brush-Making, p. IH7, also Caryota urens, p. ‘2S(>. ] Tho export trade in tal coir 
(or “ Palm Fibre,” as it is often called) centres largely in Tuticorin {Ann. Kept. 
Ind Mas., (\dr., IShO-10(10, 15), The leaves themselves are found serviceable 
for fans and in thati'liing, 'I'liey were formerly prepared as a writing parchment, 
being so used by fhe Dutch Govi'rnment. In Bengal and elsewhere long strip.s 
of the l<‘af ar«' employi'd by school-children lus wiusliahle “ slate.s.” 

In .MuuniNK tho juice of this plant is usoil as a stimulant and anti-phlegmatic. 
'I'lu' root is considered cooling and restorative, as also the gelatinous contents of 
the imript' simhIs. The ash of tlu' spatlio is given for onlargtHl Hjileen, and the silky 
snhstanci' on th«' young petioles of the leaves is utilised as a styptic. Tlie Timber 
splits easily hut will support a very .severe cro.ss-strain, and when old is useful 
for rafters. It is also liollowed out into water-pijies, channels and gutters, and 
is made into canoes. It is to some small extent exported and used in making 
walking-sticks, rulers, umhrella-luindles, etc. The juice is u.sed in the preparation 
of cements. 

By far the most important aspect of tlio Palmyra palm is as a source of Food. 
Dll tap[)ing (he llowi'r-stalk a juice {ras) is obtained, w’hich iseitliorconsumed while 
fresh as a hi'verage or allowed to ferment, whioh it wall do after sunrise, thus form¬ 
ing an intoxicating liquor {tdrior toddy). If the toddy he distilled the ro.sult is palm 
wine {(Irak), and by de.struetive distillation a good quality of vinegar is produced 
(SIX' p. 1111), I'he raa is also boiled dow n into a kind of sugar called gur or jaggery 
(see p. h28). Small round cakes uiwhI formerly and to some extent still pass 
as currency in Tinnovelly district. [Cf. Yule and Burnell, Hobson-Johson, 1903, 
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111, 446.] Tho tapping for ras does not injure the wood, as in the case of the 

date-palm, since it is only necessary to bruise the flower-stalk and to crush the 

young flower or fruit within, and with this object slices of tho spatho arc made 

ta several days in succession. An earthern pot, into whicli tho sap runs, is tied 

to the end of the stump, and if the juice is to bo driink fresh tho pot is coated with Use of liiine. 

lime inside in order to prevent fermentation. The Palmyra continues to yield sap 

at the rate of throe or four quarts a day for four or five luontlis. It begins to YioKl of Tdri. 

yield when about fifteen to twenty years old and goes on for about fifty years, 

but once in three years the operation must bo discontinued or tho tree would 

die. The female tree yields about half iis much sap again as tho Tnale. Tho juice 

is richer in sugar than that of most other palms ; it is said that throe quarts of Proportion of 

juice will make one pound of jaggery, which (from canes or palms) is tho sugar J^ugHr. 

chiefly used by the poor people of India. The sweetness of Burmese bread seems 

to depend on the use of toddy-juice to raise it. 

The extent to which the spirituous liquor is employed may bo judged 
from the fact that at one time tho Bombay Government became so alarmed 
at the oxcessiv'o consumption of arak in Surat that they orderetl largo numbers Arak ov 
of this useful palm to bo destroyed. In this connection it is interesting to i'alia Spirit, 
observe that Fryer, wlio visited Surat in 1673, mentions that on drawing near 
the roadstead tliey saw groves of Brab-trees, from which the Parsis made a 
“ wine akin to Toddy.” This wine the sailors drank, and tho result was perpetual 
disturbances of tho peace. Tho plontifillness of tho toddy resulted in the 
district being overrun by “ soldiers and seamen of the Moors.” The tree 
flowers in March ; tho young fruits are formed in April and May and matured 
in July and August. Within the shell of tho young fruit thi^re is a jelly-like 
fluid which is eventually transformed and deposited as a hard albumen. The Mtlii'lo 
jelly and soft albuminous layers arc^ often eaten fresh in A])ril-May, or cut '^6)uinoii. 
into small pieces and flavoured with sugar and rose-water. The seed within 
tho albumen is also oaten, being sold in iiengal under tho name talsans. In 
July and August tlie ripe fruits are gathered and the succulent mosoearp is 
scraped off to bo made into small flat cakes called pdtdli. Tlio nuts within are 
found to bo solid and almost unbreakable, but after being liuried for two or throe 
months they germinate, end tho young seedlings are eaten as a vegetable or are VeKoUblo and 
pickled. In The Agricultural Ledg^'r will be found an account of the way in Pickle, 
which these shoots [dantalda) atq regularly grown as a vegetable crop. The nuts 
are planted as close together as possible, being laid on the surface of a prepared 
seed-bed in June-J uly. The crop is dug about four months later. About 50 fruits 
are planted to the square yard, and these may produce lOOor more In 

a cheap year tho gross value of a crop per acre at ordinary market rates would be 
about Bs. 1,800, rising in a dearer season to Ks. 3,000. The vegetable, which is 
roasted before being sold, is oaten chiefly by Kolis and low-class people. Tho 
nut itself is usually broken open and tho embryo cooked or oaten dry or after it 
has been converted into a flour—not unlike tapioca. [Cf. Paulus Mgineia (Adams, 
transl. and Comment.), iii., 439; Baber, Memoira {Ijoydoin and Krskine, transl.), 

327; Ain-i-Akbari, 1590, 70; P. della Valle, Trav. Ind. (ed. Hakl. Soc.), ii., 291 ; 

Fryer, Voy. E. Ind.^ 1693, 76; Rheede, Hort. Mal.y 1686, i., tt. 9, 10; Jones, Aa. 

Rea., 1795, iv., 311; Ferguson, The Palmyra Palm, Colombo, 1850; Taylor, Topog. 

Stat. Dacca, 1840, 61; Hooy, Monog. Trade and Manuf. N. Ind., 1880, 190; Bidio, 

Calc. Exh. Cat., 1884; Nicholson, Man. Coimbatore Dial., 1887, 39, 40, 240; Fer¬ 
guson, All about Aloe and Ramie Fibre, 1890, 79 ; Trop. Agri., Nov. 1892 ; 

Symonds, Agri. Bull. Madraa, 1892, No. 25; Morris, Cantor Lect., Journ. Soc. 

Arts, Oct. 18, 1895, 930 ; Kanny ball Doy, Indig. Drugs Ind., 1896, 49-50; Planter, 

April 24. 1897; Symonds, Ind. Agri., July 1, 1898, 217 ; Kew Bull. (add. sor., ii.), 

1898, 238 ; Sadebeck, Die Kulturgew der Dent. Kolon., 1899, 7, 20 3, 313; Rept. 
on Settl. Myingyan Dial, Burma, 1899-1901, 38-40; Nisbot, Burma Under Brit. 

Rule and Before, 1901, i., 366 ; Rev. dea Cult. Colon., 1901, ix., 231 ; Imp. Inat. 

Handbook, 1903, No. 12 ; Joret, Lea PI. dans lAAntiq., 1904, ii., 298-9.] 

BORAX OP SODIUM BI-BORATE; Ball, Man. Econ. (Jeol. D.E.P., 

Ind., 1881, pt. iii., 498-9 ; Agri, Ledg., 1902, No. 5, 132-4 ; Min. Indust., 504 11. 
1900, 57-9; Holland, Rec. Geol. Siirv. Ind., 1^)5, xxxii., 99-101. This salt Borax, 
is known in India under an extensive series of vernacular names such as 
sohdgd, tinkal, annahedi, kuddia khdr, tankankhdr, venkaram, velligaram, 
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hilligaru, laJcJiiya, vavuty tan-kana, iinkar or Uinkar, etc. In sonic parts of 
the Panjdb frontier and Tibet it is tasJe or sal (shal) (one variety being chu 
tsale or wafer-borax, the other tasle menlocj or flower-borax). 

History.—The substance was apparently known to the ancient Sanskrit authors 
and is ujirnistakably mentioned by Susruta. From the Sanskrit are derived doubt¬ 
less its Persian and most of its Indian vernacular names, as also its old English 
synonym tincal. PtThaps the earliest mention (by a European writer) of this 
substance, in connection with India, is the reference by Garcia de Orta (in 1563) 
in which he says it is known to the Gujaratis by its Arabic name of tincor. It is 
mentioned by Abul Fazl in the (Blochmann, transl., 1690, i., 26), and 

IS called tangar. Have {I'ours in Gujarat^ etc., 120), who visited India in 1787, 
describes the salt as refined in Kathiawar. Ainslie [Mat. Ind., 1826) gives a 
good account of it as a drug and says that the process by which tinkal was refined 
into borax was kept a secret by the Dutch. Royle [Prod. Res. Indy 419) gives 
a brief notice of the substance, but by far the most complete statement hitherto 
l)ubli8bod may be said to be that given by Baden-Powell in his Panjdb Products 
(1808, 90-4). 9’his reviewed the reports of Cunningham, Hay, Edgeworth, 
Marcadiou and others. 

Sources. Borax proper is a native borate of sodium found, along 
with common salt, on the shores of certain lakes in Tibet and possibly 
beyond in Persia and China, and is deposited wnth sulphur by hot springs 
in the Puga valley of Ladakh, Kashmir. The Indian area may thus be 
said to commence in Puga valley of Ladakh and to pass east to the lakes 
of Kudokh. To the south of Lhasa, at the Yamdokcho, borax is also 
obtained. Holes are dug in the ground in many parts of the deserts of 
larfary, and within these tinkal is said to (mllect. 

Th(‘ West(‘rn supifly (from Puga) enters India by Kullu and is refined at 
kSult^npur, before being consigned vid Mandi and Bhaji to Simla, or via 
Bdmpur in Bashahr to Jagddhri and thence t»o the plains. Smaller 
(iuantiti(‘s from this same source also find their way through Chamba to 
Nurfuir or to Kashmir and Lahore. Tibetan borax enters India across the 
frontier of Hie United Provinces. Atkinson furnishes an interesting 
account of this traflic. The borax, he saVs, is collected in June to September 
and sold at ccTtain markets. It is brought by Bhotia traders and pur¬ 
chased by the nuTcIiants at Rdmnagar, when* it is refined. 

Economic and Industrial Uses .— Borax is employed extensively as a 
Mordant m dyeing and calico-printing. Medicinally it is viewed as a tonic 
useful in O.ss of appetite and painful dyspepsia, and also as an exceedingly 
valuable detergent in affections of the skin. The anti.septic and disinfecting 
property of borax, although fully known, might, as it .seems, be much more ex¬ 
tensively taken advantage of than appears to be the ca.se. For household purposes 
its list's are practically limitless. As a substitute for soap and soda crystals. 

It may bo regarded a.s cleaning without destroying colour, and a little added to 
the starch gives a pleasing gloss to collar-s, table-linen, etc. As a preservative 
for meat it is invaluable, and it is probable that as an insecticide (especially in 
the tea-garden) it would be found imrivalled. Its most important u.so may be 
said, hoMever, to be for glazing pottery and as a simple and convenient enamel for 
netalbc surfaces, such as the dials of watches and clocks or domestic enamelled 
netal wares. It acts as a flux in the formation of a glass which has a low melting- 
mint and thus affords a material that may bo employed even in the ornamenta- 
lon of the surface of glass or glass vessels, since it can be fused and fixed at a 
('inperaturo lower than what would re-melt the glass on which it has been 
minted. But ornamentations produced by borax are generally hold to be un¬ 
stable because of the fact that borax is rendered anhydrous by fusion. In time 
t hey gri^ually absorb moisture and become hydrated and efflorescent, when the 

bv 'William O’Shaughnessy was instructed 

> the Goyernnient of India in 1839 to investigate the question of the production 
n India of glazed pottery sufficient for use at Indian hospitals. His report will 
be found in the Appendix to the Bengal Dispensatory, and on pages 710 and 711 
he also gives a most instructive description of the lime-borate that he employed. 
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Borax may be said to be invaluable in welding, and is employed by black- Metal-welding, 
smiths, brassfounders and electroplaters. It is largely consumed in the manu¬ 
facture of glass beads, imitation precious stones, certain qualities and descriptions 
of cements (see Glass Beads, p. 663). It is, in fact, fairly extensively utilised Glass Beads, 
by the Indian jewellers in the manufacture of artificial gems, and with shellac it 
forms a most valuable varnish. In soldering oxidisable metals its action is to Varnish, 
clean the surface by fusing away the oxides into a borax bead. Similarly it is Soldering, 
employed by the Indian jewellers to cleanse gold and silver ornaments. Plum¬ 
bago pots are found to last very much better if after being annealed in the oven 
they are painted with a solution of borax. Lastly borax is employed as an 
ingredient in certain toilet soaps and cosmetics, and one of its most curious and 
interesting uses is that of its employment in the production of a self-trimming 
wick in candles. For this purpose the wick is saturated with borax, then made Caudle Wicks, 
into a candle. When ignited an incandescent bead is formed that greatly im¬ 
proves the light-giving property of the flame, while at the same time the wick, 
being weighted by the bead, turns over to one side and thus protrudes sideways 
out of the flame. In that position the wick readily oxidises and is consumed, 
thus dispensing with the necessity of snuffers. [Cf. Paulus /Egineta (Adams, 
transl. and Comment.), hi., 418, 476; Garcia do Orta, Coll., xviii. ; also Comment, 
by Ball in Proc. Roy. Ir. Acad., i., 404; Birdwood and Foster, E.I.C. First Letter 
Book, 1600, 68; Mandelslo, Travels Ind., 1639, 84; Tavernier, Travels (ed. Ball), 

1670, ii, 19 ; Milburn, Or. Comm., 181.3, ii., 207 ; Watts, Diet. Chem., 1883, i., 

646-60; Madras Mail, Juno 14, 1889; Produce World, Aug. 28, 1896; Journ. Soc. 

Arts, 1897, xlv., 1173-4; C.S. Yearbook Dept. Agri., 1900, 565; Rept. Gent. Indig. 

Drugs Comm., 1901, i., 117 ; Watt, Ind. Art. at Delhi, 1903, 22, 29, 80; etc., etc.] 

Trade .—For some years past the foreign demand for Indian borax Trade in 
has been steadily declining, in conscqumice of the Italian manufacture Borax, 
from boracic acid and sodium carbonate, as also in (jonsequence of the 
discovery in California and Nevada of limitless supplies. So recently as 
1886-7 the foreign exports of borax were 24,273 cwt., valued at Rs. 5,80,637. Exports. 
During the five years ending 1906-7 they have increased from 5,002 cwt., 
valued at Rs. 1,13,003 in 1902-3, to 5,613 cwt. and Rs. 1,15,300 in 1906-7. 

The internal consumption has not, however, declined materially. In 

1897- 8 the imports across the land frontier to India were 15,273 cwt. ; in imports by 

1898- 9, 16,564 cwt. ; in 1899-1900, 20,315 cwt. ; in 1901-2, 31,085 cwt., 
valued at Rs. 3,61,446 ; so again in 1902-3 they were 29,874 cwt., valued 
at Rs. 3,52,231; in 1904-5, 19,025 cwt., Rs. 2,24,.589; and in 1906-7. 

21,506 cwt., Rs. 2,60,864. It will thus be seen that borax is an article of 
considerable importance in the industries of India, and it is satisfactory 
to know that the local supplies have proved suflicieiit to check materially 
imports from Europe and America. There are, however, signs of a sliglit imports by 
renewal of the imports from Great Britain. In 1895-6 these were only 

13 cwt. ; they rose steadily to 597 cwt., valued atRs. 9,050 in 1901-2 ; were 
463 cwt. and Rs. 6,792 in 1902-3 ; 848 cwt. and Rs. 10,840 in 1903-4; 

1,500 cwt. and Rs. 18,139 in 1904-5; 1,700 cwt. and Rs. 20,389 in 
1905-6; and 2,798 cwt. and Rs. 37,039 in 1906-7. 

BOSWELLIA, l{o.rh. ; FL Br. Ind., i., 527-8 ; Colebrook, As. I>,E.P., 

Bes., 1807, ix., 377-82; Birdwood, Trans. Linn. Soc., 1871, xxvii., Ill- k, 511-7. 

48, tt. 29-32 ; Gamble, Man. Ind. Timbs., 1902, 137-8 ; Pharmacog. Frankin- 
Ind., i., 295-303 ; Cooke, FL Pres. Bomb., i., 198 ; Duthie, FI. Upper 
Gang. Pktin, i., 147; Agri. Ledg., 1900, No. 10; Brandis, Ind. Trees, 1906, 

129-30 ; BuRSERACEiE. 

It is probable that several species yield the true Frankincense or Olibanum African: 
of commerce, and of these perhaps the most important is w. t’arievii. These Imported, 
balsamiferous trees inhabit the Somali coast of Africa to Capo Guardafui and 
also the south coast of Arabia. The African or Arabian frankincense has long 
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roguhirly imported into Indiii, mid bears the following names :— kundur, 
liibdn, thus, visesh, csesh, parfim/i-sham-hirdni, kuniirakkam-pishiriy etc., etc. 
Muhammadan writers distingui.sh several kinds of the imported olibmum, 
viz. kundur zakar, male frankincens(% which is the best quality and consists of 
ilecp yellow tears ; kundur unsa, female frankincense, kundur madharajy the 
exudation artificially marie into trws ; kishdr kundur or kashfa, the dhup of the 
Hombay market, consisting of the bark of the tree coated with the exudation ; 
and dukdk kundar, the dust of the olibanum and substance reserved for the 
Indian and Chinese market, whilst the finer qualities (such as the kundur zakar) 
arri a.ssorted and exporbul from Ikmibay to Europe. Frankincense is thus an 
article imported anrl subsequently re-exporterl, and is not strictly speaking an 
Indian product, though it is largely traded in by Indian merchants. It may 
be useful to furni.sli, th(‘refore, a few details of tJie Trade of which Bombay 
is the crmtrri and draws 00 per cent, of the imports and has, morcsover, a mono¬ 
poly in the re-exports. During tlu^ livr^ years 1808-0 to 1002-3 tlie imports 
expanded fn\m 20,487 cwt., valued at lls. 2,12,423, to 28,582 cwt., valued at Rs. 
3,70,270, and havt'since (1006-7) im^reased to 32,582 cwt., valued at Rs. 4,12,082. 
Similarly the re-exports amounted in 1808-0 to 20,218 cwt., valued at Rs. 3,63,168, 
in 1002-3 to Rs. 5,27,827, and in 1006-7 to Rs. (>,40,540, and were sent chiefly to 
the United Kingdom, Austria-Hungary, (Jhina (Hongkong), and recently to Ger¬ 
many and Russia. \('f. Paulus /K(jineta (Adams, transl.), hi., 217 ; Garcia do Orta, 
(JolL, Iv., also ('omment. by Ball in Vrnc. Roy. Ir. Acad., i. (3rd ser.), 677 ; 
Linschotiai, Voy. K. fnd. (ed. Hakl. So<*.), 1508, ii., 00-100; Birdwood and 
Foster, First Letter Rook, 337, 340, 406, 410; Celsius, Hierobot., 1745, i., 

23; li., 22, 20; Milburn, Or. (>07nm., 1813, i., 130; White and Humphrey, 
Pharniarop,, 1001, 406; etc., etc. | 

B. serrata, Roxb., ex. Coiebr. {l.e. t. 377).—4'his is sometimes calk'd Indian 
Olibanum and (more cspi'cially the gum) is known as salhe, sdlai, kundur, 

lubd, nnduht, yugyar, guggula, dhup, chittu, bastaj, etc., eti;. There are said to 
be two varieties :—(a) ^errata proper, a moderate-sized gregarious tree of the 
intermediate northern and southern thy zones ; and (/f) fftithva, a native of 
N.W. India. It is often met with in tracks of country where few other trees 
exist, and on that account is valuable. 

O’he Gum (resin) (.sd/af-f/af/aZ) occurs as a transparent golden-yellow semi-fluid 
substance which slowly hardens. It exudes only on injury to the tree and in 
the Pan jab is collected twice a year, in March from an incision made in the 
pnn ious Oidober, and in June from an incision made in March. It is computed 
that each tree yields annually about 2 lb. It is, however, probable that nearly 
all that has be(*n written about its medicinal properties refers to the imported 
olibanum, from which it must bo carefully distinguished. The Sanskrit word 
kuruluru is probably wrongly applied to it, and conversely, although it would 
appear to bo the guggulu of Sanskrit authors, gum-gugul of the present day is 
Indian bdellhim (<'omml|>iior« .TfifAifi), It is pungent, slightly aromatic, has 
a balsamic-resinous odour, is consumed almost entirely in Central and Northern 
India and hardly if at all exported. As a result of various iiupiiries some samples 
wert> sent to Dunstan, who reported that Indian olibanum “ closely resembles 
Frankincense in its chemical properties. There is little demand for such a pro¬ 
duct in England, but it might fiiul a marki't on the Continent as an ingredient 
for incense.” It is t'mployed in rheumatism and nervous diseases and is an 
ingredient in certain ointments. In Gujarat it is burnt as incense in religious 
ceremonit's. TIioTimher, which is rough and moderately hard, is recommended 
for tea-boxi's. It is used for fuel and for making charcoal, as well as to some 
extent in the manufacture of doors, shutters, bowls, dishes, etc;. Fernandez {Man. 
Ind. Syiv., (cpioted by Gamble)) observes that the tree enjoys a considerable 
immunity from being browsed or loppetl for fodder owing to its resinous leaves, 
anil moreover has a great capability for withstanding forest-fires. It is thus 
valuable in the reclothing of dry hills. {(■/. Taleef Shereef {Phxylair, transl.), 1833, 
146; JMoodeen Sheriff, M<tt. Med. Mad., 1891, 96-9; Biscoe, List Hyderabad 
Trees, 1895, 3 ; Kanny Lull Dey, Indig. Drugs Ind., 1896, 50; etc., etc.] 

BRASSICA, lAnn,; FI Hr. Ind., i., 155-7 ; Praiii, Agri, Ledg., 
1898, No. 1; Crucifer.i^. 

This genus nontains some of the most useful of esculent plants, such 
as the Broccoli, Brussels Sprouts, CaVibage, Cauliflower, Colewort, Colza, 



BRASSICA 

Rape 


CABBAGE, CAULIFLOWER, ETC. 

Kale, Kol Kabi, Mustard, Rai)c, Bavoy (Jabbaj^e, Turnip, etc. There are 
probably nearly 1(K) species, a ^ood many of which are cultivated, with 
under these perhaps as many more races or special forms recognised by 
the farmers and gardeners of the world. They are all natives of the north 
temperate zones, but pass into the tropics as cold-season crops. There 
would appear to have been three great centres of production—a European, 
an Oriental and a Chinese. The present review of Indian information 
is intended to set forth the leading commercial facets regarding the more 
important plants, viz. the Mustards and Rapes, and can, therefore, only 
incidentally indicate the other species. 

In tlie Dictionary (1884) it was urged that from an agricultural point of view 
the Asiatic forms may bo referred to three important sections : (a) Sarson, 

(6) Toria, and (c) Rai. The information given in tliat work was essentially a 
compilation, and in no sense a report of personal investigations. Since that date, 
Lt.-Col. D. Prain wliile Curator of the Hcrl)ariuni, Royal Botanic Gardens, Cal¬ 
cutta, was able tf) devote much attention to the study of the Bengal cultivated 
forms. He had sent to him seeds of the mustards, etc., grown in practically every 
district of that province. These he specially cultivated at Sibpur, and was thus 
enabled to study the plants critic^ally, from germination to harvest. As a result 
he published a very comprehensive report of his investigations, illustrated by 
twelve plates and two maps. [Cf. Agri. Lcdg., 1898, No. 1.] By a comparison 
with Duthie and Fuller’s account of the species met with in the Upper Provinces 
{Field and Garden Crops) and other such publications, it would seem that what 
Prain has said of Bengal is, in the main, applicable to the whole of India. But 
following up Praia’s studies. Dr. W. Kinzel, of the Agricultural Station at 
Dahmo, has furnished the results of microscopic and chemical studios of authenti¬ 
cated seeds supplied to him by Prain. [Cf. Die Landwirtsch. Versuchs-Stationenf 
lii., 169-93, transl. and republished in Agri. Ledg., 1901, No. 7. ] It lies thus been 
rendered possible, through the c;ombined labours of Praia and Kinzol, to identify 
the Indian rapes and mustards with a degree of assurance not hitherto admissible. 

Until such personal investigations had been made it was not to be wondered 
at that numerous ambiguities, d"o to faith having been too implicitly placed 
on v^ernacular names, should liavo disfigured the literature of the subject, 
f’rain expressly tells us that the rai of one district may be the tori of another, 
or the sarson of a third. “ Although often, perhaps indeed usually, rigidly 
enough applied within a given district. Native names are worse than useless 
when they are depended on to yield information regarding another group of 
districts.” 'Diis is doubtless true, but is perhaps duo more to the ignorance or 
carelessness of the contributors of samples than to the cultivators of the plants. 
The writer is fortunate who, like Prain, may bo able to analyse Native opinion 
in the light of authentic specimens. It is most satisfactory, therefore, that 
the literature of this hitherto very obscure subject has been placed on a rational 
basis. “ Practically,” says Prain, “ there are but three mustards cultivated in 
Bihar and Beng41. These throe constitute the familiar Rai^ /Sarson, and Tori 
crops. Each one of the three varies within its own limits to a greater or less 
extent : none of them shows the slightest tendency to i)ass fnmi one to another. 
So far, at least, as the Lower Provinces arc concerned, the existence of anything 
in the nature of a form intermediate between Rai and Sarson, Rai and Tori, or 
even between the more closely allied Sarson and Tori, is wholly imaginary.” 
Many of the errors that have been made by botanists would seem to have arisen 
from greater faith having been put on the study of dried herbarium specimens 
than on practical knowledge and experience of the living j)lants. So also die 
association of the Indian with the lOiiropean forms has led to confusion. Prain 
accordingly concludes his most admirable pa])er as follows : “As regards the 
relationship that our three staple mustard-oil crops bear to tlio corresjionding 
crops in Europe, it may be tentatively hold : 

“ (1) That Rai {Bt annira Jnnvefi) is a crop not grown in Europe, at any 
rate on a commercial scale, but that it takes the place here of fi. niyra and 
«. ntba, which in turn are not grown in India; 

“ (2) That Sarson (b, eaiimeHtrln, var. .saffton) is a crop not grown largely, 
if at all, in Europe, but that in India it takes the place both of b. ramiteHti iN, 
var. oleffvra, and B. ftnpa, uar. aletfeva, which ill turn arc hardly over mot with 
here : finally. 
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“ (3) That Tort (b. var. tiiviiotonta) seems to be the same plant as 

n. pt-tecojr (Summer-rape), or if not the same is at least very like and very 
near it, and is undoubtedly the plant that in India takes the place of b. prtecouc 
and of B. Xaptt**, var. oleifera ” (Prain, l.c. 78). 

With these introductory and explanatory observations it may now be de¬ 
sirable to discuss the chief Indian forms in alphabetical sequence of their scientific 
names : - 

B. alba, H., f., & T. ; Duthie and Fuller, Field and Garden Crops, 
pt. ii., 34; Prain, l.c. 9-10. White Mustard; also B. nigra, Koch, 
Black or True Mustard. These two species, if met with at all in India, 
occur in gardens only within the temperate areas or in Upper India during 
the winter months. They are nowhere field crops, nor do they contribute 
in any way to the Indian supplies of Mustard or Oil. 

^ /. INDIAN FORMS OF SARSON AND RAPE. 

B. campestris, Linn. ; Prain, l.c. 22-44, 46. 

From the standpoint of commerce it is a matter of supreme indifference 
whether and be treated as separate species or sub¬ 

species of one and the same species. The European cultivated races of the 
assemblage may be grouped as follows: oitajvra, the Colza; xapo-t*raNHiva, 
the Swedish Turnip and Rutabaga; Xapff* the Rape, and Batja the True 
Turnip. The turnip or sluxlghani is extensively cultivated in India as a cold- 
season crop. The Brahmans and Baniyas are said to have a prejudice against 
it. In no part of India are either the Swedish or True Turnips grown as field 
crops intended to feed cattle. Prain had sent to him from (Jhittagong, 
seed of a mustard that proved on cultivation to bo almost identical with the 
European Colza. From Sikkim and Bhutan ho procured seed of a plant that 
turned out to be b. xaimn, var. vHvnienta^ DC., the Sweet Navot. 

The following are the chief varieties and races :— 

Indian Colza or Sarson ; Sinapis glauca, Roxb., FI. Ind., hi., 
118, also S. triloculariSy Roxb., l.c. 121; B. campestris suhsp. Napus, 
FI. Br. Ind.y i., 156 (in part); B. campestris, subsp. Napus, var. trilocularis, 
also (luadrivalvis, Duthie and Fuller, Field and Garden Crops, pt. ii., 28-9 ; 
B. campestris, subsp. Napus, var. glauca, Watt, l.c. ; B. campestris, Linn., 
subsp. cumpestris, var. Sarson, Prain, l.c. 24-35, 46, 77-8. 

Prain (l.c. 77) says the plant thus briefly indicated “ occurs in every 
province of Bengal except Chittagong, where it is replaced by a different mustard. 
It is easily distinguished from Rai by its stem-clasping loiives, and from Tori 
by the greater amoiuit of “ bloom ” on its foliage, by its taller staticre, its more 
rigid habit, and its thicker, plumper pods. When reaped the seeds are distin¬ 
guished ;by their usually white colour ; when brown the seeds are distinguished 
readily from those of Rai by the larger size and the smooth seed-coat; from 
those of Tori by their being of a lighter brown, and by not having a paler spot 
at tho base of the seed.’* 

“ There are two races—one with erect pods, the Natwa Sarson or Sarson 
proper, and one with pendent pods, tho Ulti or Ter6 Sarson. Each race has 
two distinct subracos—one with 2-valvod, tho other with 3-4-valved pods.” 

“ The forms with hanging pods are not common except in North Bengal 
and East Tirhut (Purnea), tho subrace with 2-valved pods being almost con¬ 
fined to this area. But tho 4-valved kind extends sparingly through Western 
'Pirhut, and crossing tho Ganges spreads southwards through South-West Bihar 
and VV'estern Chota Nagpur.” 

“ The forms with erect pods practically occur everywhere ; the 2-valved 
subrace, however, is little known in Bihar, though it is grown both in Shahabad 
to tho south-west and Monghyr to the south-east. It extends over the whole 
of Chota Nagpur and over Orissa and West, Central and East Bengal. Tho 
4-valvod subrace occupies West Tirhut and West Bihar, extending thence sparingly 
through South-East Bihar and along the dry parts of West Bengal, as far south 
iw JNlidnapore. It also occupies North Bengiil and the northern part of East 
Bengal (Mymensingh), to the exclusion of tho 2-valved subrace. Roughly 
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speaking, therefore, the 2-valved erect subrace is characteristic of Chota Nagpur, 

Orissa, West, Central and Sast Bengal; the 4-valvod erect subraco is char¬ 
acteristic of the western half of Bihar, and again of North Bengal, while the 
pendent subraces occupy the region between the areas to the north of the Ganges 
occupied by the erect 4-valved subrace.’* 

“ The name Saraoji prevails in Chota Nagpur in Bihar, and in extreme North 
Bengal. In Bengal proper this is the mustard known as Sweti Sarisluif or simply 
Sweti, In Orissa it is Qanga toriay 

Dr. Kinzol says, “It is so easy to recognise this species as such, that perhaps 
with a little more experience it may become possible to distinguish micro- Microscopio 
scopically the seeds of the various races of sarson. In brown-seeded sarson the Examinations, 
structure of the testa is very uniform, and is almost equally so in tlio white- 
seeded and yellow-seeded kinds. The mucous epidermal layer has been found 
to be undetached in every one of the races.” In The Agricultural Ledger (1901, 

No. 7, 111, pi. i., ff. 1-3) are shown the form and structure of the sood-tosta 
of various qualities of saraon. This, it will bo seen, is composed, like that of 
all the species of MtraHHiea, of a soft parenchyma below, a layer of glutinous 
cells, a layer of colouring matter, a layer of palisade tissue (the colls of which 
are narrow, elongated and acute, the shape and size varying with each form of 
mustard), and lastly an epidermal layer. To appreciate the value of tho relative 
developments of these structures in the various species and races, it is necessary 
to inspect Dr. Kinzel’s plates. Concluding his account of aaraon, he observes 
that “ the quality of mustard-oil varies from 0*664 to 0*876 per cent., and shows 
remarkable uniformity in some of the races. In nine sorts examined tho mustard- 
oil averaged 0*708 per cent. The quantity present was lowest in tho race with 
the longest seeds {Lalka Tora, tho large-brown race).” Wiesner {Die Bo hat. dea 
Pflanzenr.^ 1903, ii., 726) reviews Kinzel’s paper and thus indirectly accepts 
some of Brain’s main conclusions regarding this and the other special Indian 
forms of Rape and Mustard. The Taleef Shereef (Playfair, transl., 1833, 92, 94) 
mentions aaraon under the names aedarth and air kup. 

Cultivation and Area, —N. G. Mukerji (Handbook Ind. Agri., 271), 
endorsing previous published opinions, says that tori (latni, sarisha, 
shorshe) and also sarson (shiveti shorshe) are usually sown with wheat sowing, 
or barley, or in gardens with carrots, amaranth, etc., while rai is 
grown by itself. They are sown in September, i.e. six weeks to two 
months before the regular rahi sowings. He then observes that when 
grown as mixed crops lb. of seed to the acre are required, the yield 
being IJ to 2 maunds. When sown as pure crops 4 to 6 lb. of seed are vioia. 
necessary and the produce 4 to 6 maunds. With rai the seed should be 
3 lb. and the crop 3 to 4 maunds. 

The greatest possible difficulty exists in furnishing definite particulars 
regarding the area of production and methods of cultivation of sarson in \rea. 

India as a whole. Duthie and Fuller’s account of the United Provinces 
of Agra and Oudh may very possibly be admissible as indicative of the 
main features of interest, when taken in conjunction with such particulars 
as may be derived from Train’s account of the mustards, etc., of 
Bengal. From the Field and Garden Crops we learn that sarson is a 
cold-season crop, grown usually mixed with wheat or barley. It is sown Method of 
either broadcast or in parallel lines running across the fields. It is cut 
shortly after the harvest of the associated crop. But it is difficult either 
to fix the actual area under it, or to ascertain the yield. The districts 
of the middle and lower Dodb are specially well suited to it, and in these 
hardly a wheat or barley field can be seen in which some portion is not 
devoted to sarson. The extent of that cultivation may be inferred from 
the fact that in 1901-2 while only 125,585 acres were returned as pure 
“ sarson, rape or mustard,” 8,267,844 acres were shown as mixed crops puro and 
of these oil-seeds along with wheat, barley, etc. If, however, we accept ^*^°p** 
the yield in the mixed crop to have been approximately in the same ratio 
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as that of the pure crops, the net area (worked back from the published 
production) would have been million acres (calculated as pure crops) 
yielding 467,450 tons of Rape and Mustard.” That calculation repre¬ 
sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely 
pree.arious crop, being very liable to pests and blights as also to climatic 
vicissitudes. For example, it is peculiarly subject to the ravages of 
an a])hid that sucks the sap of the young shoots to such an extent that 
they fail to produce seed. It is, however, exceedingly profitable, and 
whenever possible the cultivators put at least some portion of their lands 
under it. 


D.E.P., 

i., 523, 525. 

Rape. 


< 'oM-floiiSon 

( f Of). 

l'A‘uturfa. 


DistnCiitiou, 


Mii-roscoi'ic 

idii. 


^ U'U\ of 
Miistunl-oil. 


Indian Rape or Tori, Lutni op Magrhl; Sinapis dichotoma, 
Roxh.y Fl^lnd., iii., 117 ; S.campestris, suhsp. Napus, FI. Br. Ind., i., 156 
(in ])art) ; Brassica campestris, subsp. Napus, var. dichotoma also Toria, 
Duthie (ic Fidler, Field and (harden Crops, pt. ii., 29; B. campestris 
subsp. emnpestris, var. dichotoma also Toria, Watt, l.c. ; B. campestris, 
Linn., subsp. Napus, var. dichotoma, Prain, l.c. 36-40, 46, 76-7. 

l^raiii {l.c. 71>) says that after rai this is the most important of Indian 
grade's of mustard. It is a cold-season crop on the plains of India and a spring 
crop on tho Himalaya. It was sent for cultivation and study from all the 
dist ricts of Hengal except Saran and Shahabad. “ It is easily distinguished 
irom Jidi by its stem-clasping leaves and its small size ; when reaped the seed 
is recognised jis Ixdng larger, though of tho same colour, and by having a paler 
spot at tho bast^ of the seed ; the seed-coat, too, is only slightly rough. From 
^S( 1 r^on or ludian Colza it is easily distinguished by its smaller size and by its 
l(‘aves, tho\igh stem-clasping, as in Sarson, being less lobed and having much 
loss bloom. Tho seeds aro of much the same size in Tori and in ordinary 
Sarson, but as a rule tho seeds of Sarson in Hengal are white. When Sarson 
s(‘('ds are brown tlu^y are of an amber colour, and have no paler spot. Tho 
s('(Ml-coat, too, is smooth. Tho seeds of Sarson are sometimes considerably 
lai g('r than those of Tori. VV'hon this is tho case, tho two are easily distinguished.” 

“ Tlicre aro two kinds of Tori —a taller, rather later, and a shorter, very 
('arly Ivind. Ilotli kinds, however, ripen well ahead of any Rai or any Sarson. 
41 ('arlii^r kind of Tori does not appear to occur in North-West Tirhut; the 
later l<ind is unknown in Fast Bengal or in Chittagong; elsewhere both sorts 
prevail throughout the Lower Provinces.” 

‘‘ Tdiis mustard is known as Tori in Bihar and the northern districts of 
Nortli Bengal, Lutni in Chota Nagpur and tho drier parts of West Bengal, 
Sorisha. in Orissa, West Bengal, Central Bengal and tlie south-western districts 
of North Ikaigal, Miujhi in the south-eastern districts of North Bengal and 
throughout Fast Bengal. Tho Bengal name Sarisha recurs in Cliittagong.” 

Ninzel {l.c. lOS) informs us that ” as compared with European Rape and 
Colza, the amount of mustard-oil the seeds contain appears very variable. As 
compared vith otlier .sp(*cit*s, the* testa of tho seeds has remarkably narrow, very 
distinctly circular markings. 4’he oidy species with circular markings almost 
as small is it. vuyitmt. Ptain. which is at once diagnosed by its detachable 
cpid<'rmal layer. All the samples dealt with liere have in transverse sections 
an undvtarhed epidermal layer with narrow lumen.” ” The transverse sections 
of the samples examin<‘d were, moreover, very miiform. As compared with 
the other s])ccies, the cells of the palisade-tissue have a very thin wall, and 
conse{piently a clearly defined wide lumen, exactly as in fi. Xttptu*, Linn., the 
Furopean Rape. In transverse section they appear very blunt at the apex. The 
laytT with colouring matter is very loose ; tho viscid cells are often in two 
layers; the thin-walled parencliyma is disposed in three to four layers.” 
Kinzel givt‘S tho range of mustard-oil tis from 0*239 to 0*848 per cent. 

Cultivation and Area. —It has not been found possible to isolate 
sonu‘ of the facts regarding tliis plant from those of sarson. The fore 
going observations have, therefore, to be read in connection with 
the special particulars that have been elucidated regarding tori —the 
pr(‘S('nt plant. Duthie and Fuller urge that so far as the United Pro- 
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vinces are concerned, the present plant is mainly grown as a pure crop, 
while sarson and rai are almost entirely produced as mixed crops. It 
follows therefore that the area in these provinces shown as “ pure ” can 
be taken as tori (lutni, lahi) or rape. According to the Agricultural 
Statistics of India (1901-2 to 1905-6), compiled by the Director-General Area, 
of Statistics, there were in the United Provinces during 1901-2, 120,436 Production, 
acres and 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding rarecropa. 
31,320 tons ; in 1903 -4, 131,926 acres yielding 29,643 tons ; in 1904-5, 

140,100 acres yielding 18,800 tons ; in 1905-6, 154,700 acres yielding 

30,000 tons ; and in 1906-7, 153,400 acres yielding 30,000 tons. But 

the area of mixed crops, that is to say of mustard and rape, grown along crops. 

with other crops was much greater, namely, in 1901-2, 1,461,000 acres 

and 430,617 tons of seed ; in 1903-4, 2,429,000 acres and 542,000 tons of 

seed ; in 1904-5, 2,509,000 acres and 336,000 tons of seed ; in 1905-6, 

2,026,000 acres and 398,000 tons of seed ; and in 1906-7, 2,210,000 acres 

and 424,000 tons of seed. Rape is “ produced in greatest abundance Districtj. 

in the districts which border on the Himalayan Terai, and is cultivated 

all over the hills up to altitudes of 11,000 feet” (Atkinson). It is very 

little grown in the districts of the Ganges-Jumna Doab, where it generally 

occurs as a subordinate crop in vegetable gardens. Concluding their 

account of this product these authors say, “ The export of rape is one Exports. 

of the leading features in the commerce of these Provinces, and centres at 

Cawnpore.” 

“ Rape Seed ” is an important article of export trade from the Panjdb Panjab. 
and it is grown in Kashmir and Afghanistan. Unfortunately no Panjab 
writer has as yet studied the mustards botanically, and it is not, therefore, 
possible to discover to what extznt the reports that have appeared should 
l)e accepted as rape or be assigned to colza or even to mustard. These 
crops are largely grown in Ferozepore, Hissar, Jhelum, Rawalpindi, Dcra chief nistrictn. 
Ismail Khan, Lahore, Gujrat, Dera Ghazi Khan, Jhang and Karnal 
Districts, in the order of importance named. Fully three-fourths of the 
(;rop is raised on unirrigated land, a fact that must commend it V(‘ry Unirrigatoa 
greatly to the cultivators. The traffic centres very largely in Ferozepore Trade 

and the exports go mainly to Karachi. The year 1900-1 was one that 
might be described as having been abnormally favourable to rax)e-secd 
cultivation in the Panjab. The area under the crop became more than PanjiU) Areas 
double the average of the preceding years, and was returned at 1,699,7(X) ^^'"viewo.i. 
acres. The yield was also remarkably fine, so that it was described as 
25 per cent, above normal, and the total yield became 260,167 tons. 

Since 1900-1 both area and yield have somewhat declined, though in 
1905-6 the area was again recorded as 1,699,700 acres, but the yield 
only 194,900 tons. 

Nothing of any value can be learned regarding the rape, sarson and C. Prov. 
mustard cultivation in the Central Provinces, Berar, Rajputana, Central Bombay. 
India, Sind and Bombay. Mollison [Textbook Ind. Agri.) does not refer 
to these crops. “Gujarat Rape” of the Bombay and Karachi trade “Gujarat 
returns would appear to be mainly a special and superior quality of the 
present plant. But the total area under the crop in the province of 
Gujarat is not great, being usually about 500 acres, so that the expression 
“ Gujarat Rape ” denotes a quality of seed not necessarily procured from 
the province indicated (sec p. 183). However, the total area returned 
for Sind and Bombay (including their Native States) as devoted to rape 
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and mustard is well under 200,000 acres, or less than the acreage of these 
crops in the Ferozepore district alone. So far, therefore, as can be learned, 
the sub-mountain tracts of the United Provinces and the greater portion 
of the Panjab may be taken as the Indian region of rape production. 
Bengal. Bengal province is mainly concerned in the sarson and rai trade. But 

it may be pointed out that in official statistics the acreage of pure mustard 
(;rops in the United Provinces is that which is alone accepted. Hence, 
as already indicated, the sarson and rai, which are always mixed crops, 
are excluded from consideration, whereas in Bengal and the Panjdb 
they are included. In consequence of this arbitrary treatment the 
“ Rape and Mustard ” cultivation of the United Provinces is shown as 
very much smaller than that of the Pan jab, while as a matter of fact 
Total Indian it is quit^ as large and possibly larger. If, therefore, a correction be 
made of, say, 1,500,000 acres, added to the total area of India under Rape, 
(Jolza and Indian Mustard, the result would be 5 to 5i million acres 
instead of a little over 4 million acres as presently accepted. If this 
(jonclusion be upheld by future inquiry, Bengal would still head the list 
of Indian provinces with about 2 million acres, and would be followed 
by the United Provinces with very probably to 2| million acres, and 
by the Panjdb with million acres, while all the other provinces and 
Native States put together would conclude the enuimu’ation with less 
than half a million acres between them. 

Brassica Substitute Eruca sativa, ; FI. Br. Ind., 

1., 158; Brassica Eruca, Linn.] B. erucoides, Roxb., FI. Ind., iii., 
117; Duthie and Fuller, Field and Garden Crops, ii., 25, pi. 36; Dioscorides, 
Codex dnicice Juli, 512 a.d., pt. i., pi. 118; Paulus /Egineta (Adams, transl.), 

111., 118, gives the key to classic and Arabic literature. This is known in 
Furope as the Rocket and in India as the tara-mira, tara-moni, duan,dua, 
jambho, jamba, usan, shwan, chara, etc. According to Prain, the name 
shell sarisha given by Roxburgh to this plant is nowadays restricted to 
sarson. 

I’lio tara-mira is a native of S. Europe and N. Africa, and is extensively 
cultivated as a cold-season crop in Upper India, ascending the Himalaya to 
altitudes (d 10,000 feet. It is fully dealt with by Uutliie and Fuller, but is only 
incidentally mentioned by l^rain, a circumstance that may be accepted as 
denoting its coniparativt> absence from Bengal. liowover, all the standard 
authors on Upper and Western India (such as btocks, btewart, Baden-Powell, 
Atkinson, etc.) describe the plant and the methods pursued in its cultivation. 
It is most commonly grown mixed with grain or barley, taking with these crops 
the place which rape fills in wheat-fields. It is also met with very largely in 
a..sso(!iation with cotton. It is sometimes grown alone, but only on exceptionally 
dry fields. It may be sown at any time between the beginning of September 
and the end of November, and it ripens about the same time as the rabi crops. 
The yield is said to be from 4 to 12 maunds an acre. Usan is very largely used 
as green fodder, especially when grown with gram or peas, and the oilcake 
is much appreciated for feeding cattle. The plant is gi*own as a substitute for 
sarson OT rape, and the oil is used mainly for burning, but to some extent for food. 

The trade in this seed seems mainly within India and as a substitute for 
sarson, while for foreign couiitries apparently as a grade of rape. It appears under 
the name of jamba very frequently in the export manifests from Karachi, the 
supply being apparently drawn from Sind, Rajputana and the PanjAb. 

//. INDIAN MUSTARD. 

B. Juncea, //., A T.; Sinapis juncea, Linn.; S. ramosa, S. patens, 
Roxb., FI. Ind., iii., 119, 124; Duthie and Fuller, Field and Garden 
Crops, ii., 33 ; Prain, l.c. 16 -22, 47, 76 ; Indian Mustard, rai, asl-rai, etc. 
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Prain {l.c. 76) concludes his admirable account of this species with the Distinctive 
followinpf brief statement of the main facts brought to light by recent investiga* Features, 
tions. Rai or Indian-mustard is the most important of the three species of 
nraftnien grown in Bengal. It is met with “ in all the provinces except Chota 
Narour, where it is practically unknown, though it seems to be cultivated to 
a slight extent in Singhbhum. It is easily recognised by having none of its 
leaves stem-clasping; and, after reaping, its seeds, which are brown, can be 
readily distinguished from those of Tori ot Indian Bape by their smaller size, 
their being distinctly rugose, and being reddish-brown all over. From Sarson, 
which has white seeds or, less often in Bengal, brown seeds, it is equally easily 
distinguished ; Sarson seeds are always considerably, often very much, larger, 
and even when brown have the seed coats smooth.” 

“ There are three subraces, a tall, late kind, and two shorter earlier kinds, Races, 
one of these latter roughish with bristly hairs, tho other smooth with darker 
coloured stems. The taller subrace is quite absent from Chota Nagpur, and 
from Tippera and Chittagong. The shorter subraces are quite absent from 
Orissa, and are absent from North Bengal, except Dinajpur, and from East 
Bengal except Tippera.” 

” The name Rai, occasionally Lahi or Li, once also Mai, occurs everywhere 
except in Orissa, where this mustard is termed Chota Sarisha {chota ~ ” small,” 
with reference to its seeds). In various districts other names are locally applied, 
either alone or as alternative names for 

Kinzel {l.c. 113) in describing the seeds of Indian mustard furnished Microscopic 
to him by Prain, says that the testa examined under the microscope in sur- Examination, 
face preparations after treatment with sulphuric acid and caustic soda shows 
“ very peculiar circular markings very readily distinguished from those of any 
European nransiea except #i. tieHneriatta (Sarepta Mustard), which, however, 
differs in having a separable mucous epidermis. It may be noticed in passing 
that, as a rule, it is not necessary to make transverse sections in order to demon¬ 
strate this separability, because among a large number of surface preparations 
some fragments that lie transversely are always to bo mot with when looked 
for. The colour of the testa of Rai is on the whole clearer than that of European 
Rape and Colza. The lumina of i/iie colls of the palisade tissue, as indeed the 
whole testa, show in section characteristic features that in practice impress 
themselves on the memory, though they could hardly bo reproduced except 
by photography.” “ Tho quantity of mustard-oil present in Rai varies from Mustard-oil 
0*572 to 1*059 per cent., and gives an average in six kinds examined of 0*814 Present, 
per cent.” 

Cultivation and Area. —This mustard is cultivated here and there Cultiva- 
throughout India, and is met with (or closely allied forms are) west- tion. 
ward to Egypt and Europe, and eastward to China. It enters directly 
into competition with Russian mustard (ii. He.s.Heriana) a plant ex¬ 
tensively cultivated in South and South-East Russia (the Sarepta Mustard). 

Though the cultivation in India is fairly extensive, it is extremely difficult Exterwive in 
to procure satisfactory information regarding the extent of production 
in the various provinces. As already fully exemplified, the returns of 
“ Rape and Mustard ” are given conjointly along with those of colza 
(sarson), but it would seem certain that Bengal and Assam are the most Most 
important provinces and South India the least important. In Upper p?c!vin^^ 
India (the United Provinces, Panjdb, Bajputana and Sind) the rape Rape versus 
crop becomes more important than the mustard. Duthie and Fuller, 
speaking of the United Provinces, say that this species varies very much 
in height, some of the kinds attaining 5 feet or more. It also varies in 
the shape of the pod, which, usually cylindrical, sometimes becomes stout, 
laterally compressed and less torulose than in typical kinds. They further 
observe that this mustard is rarely grown alone (except in Benares), 
but is subordinate to wheat, barley and peas. It is not nearly so ex¬ 
tensively cultivated as rape and is usually restricted to the borders of fields. 

It yields less oil than rape (one-fourth instead of one-third) to the weight Yield ot ou. 
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of seed ; moreover the oil is less esteemed as an article of food. The seed 
is very "(morally used in India as a spice to give flavour to vegetables, 
Mastfini-noiir. aud sometimes also as a medicine. Mustard-flour is not consumed by the 
people of India, and the traffic for that purpose is therefore entirely foreign. 
It would seem, however, that both the Indian and the Russian seed arc 
largely used as one of the ingredients in some of the modern preparations 
of mustard-flour sold in Europe. The plant is very often (like rape) cut 
i''o<Mrr. green in January and given to cattle, and in some localities the young 

leaves arc eaten as a vegetable. (For further particulars see the paragraph 
below on Oil and Oilcake). 


D.E.P., 
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Yk'M ot Oil. 


B. oleracea, Linn. The Cabbage, Cauliflower, etc., etc. 

Tt will s^rvo tho purpose of this work to indicate very briefly the chief cul- 
tiivat(Hl plants of this species mot with in India. In all the forms the loaves 
jiro glaucous or greon and destitute of hairs : the leaves of the inflorosconco 
ouly nro stein-clasping. Tho chief forms are : — var. avvtphaia. which includes 
tho Kale, llorccole, Cow-cabbage, etc. ; uar. hHiiata. best known througli tho 
Savoy Calibago and Brussels Sprout ; var. HotrytiP*, the Cauliflower and Broccoli; 
var. ruyitata. all forms and colours of Cabbage proper; uar. vaitioraini, the 
Siam (^ibbago or kohl-rabi; lastly, uar. ehiHettsiM, the “Loaf-boot” or China 
('al)bage. {0/ Kew Bull, 1888, 137-8; 1893, 344.] 

'rho cabbage (kobt), cauliflower {phul-kobi), and the turnip-rooted cabbage 
{kuol-khol or kohl-rabi) have recently become established vegetables arul are 
grown by the market gardeners in tho suburbs of all large towns. Ji]xcopt 
with the Native gentlemen, however, they are not grown in tho average village 
garden, and are not as yet eaten by the mass of the population. A large coarse 
form of cabbage is extensively cultivated and has become perfectly acclimatised ; 
the early cabbages met with in tho markets are the young heads of that plant. 
'The knol-khol is relatively more extensively grown in India than in Europe, and 
set'ins to HU(;ceod admirably in tho cold season, if liberally watered for the first 
fortnight of its growth. There are two kinds commonly seen, a purple and a 
gr(^on, and both are much appreciated : they come into season before almost 
any other European v(?gotable. Tho Chinese cabbage is a rainy-soason vegetable, 
but notwithstanding its being procurable when few other vegetables are to be had, 
it is not })opular in India. \Cf. bmgler and Prantl., Pflanzenfam., iii. (2), 177-8.] 

B. pug-osa, Pmm., Ic. 11-6, 47; Sinapis rugosa, Roxh., FI Ind., 
lii., 122 ; B. chinensis, Dutkie <& Fuller (non Linn.), Field and Garden 
Crops, pt. il., 34. The Cabbage-leaved Mustard, pasai or paharlrai. 

Although this plant is closely allied to n. Junwa it is quite distinct. None 
of the leaves exactly lyrately lobed, and the radical ones are persistent, 
it is a C()ld-woathor crop of tho Western, Central and Eastern Himalaya^ 
especially in Nopal and Kumaon. It possesses a very short stock till it sets to 
fl<)wer. Tho porrnanont radical leaves form a loose cabbage-like head often 
mistaktm for China Cabl)age. Brain believes this plant came to India from China, 
like n. .innvra. blit ill its present form. He, however, recognises as a wild 
condition of tho same stock tho Manipur plant discovered and named by me 
provisionally as tt. Uvtttata. ^ 

Kin/.el [l.c. 115-7) remarks, “As this is tho only Indian species (so far 
at least, as tlie material at tho writer’s disposal has gone) which possesses a 
cellular separable mucous epidermis, the identification of these fragments of testa 
in Indian oil-seed with it. rifyona is, at all events, a fairly probable one owing 
to tlie further similarity of their structure in surface preparations.” The full 
description and also tho plates given by Kinzel should be consulted by tliose 
who may have occasion to identify this or other Indian mustards by the appear- 
eiK'e of tb(^ seeds. The sample of it. vuyoHn examined by him came from 
Kelimpong, and was found to contain 0*826 of mustard-oil. 

,> cunelfolla, Brain, l.c. 14 ; Sinapis cuneifolia 

Roxh., 11 Ind., iii., 121. ’ 

This plant is extensively cultivated in Northern Bengal and Assam as 
sago or pot-herb. In iny article on Htp’htttet ia nirea {Agri. ledg., 1898, No 15 
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518) I have referred to it as one of the rather remarkable vegetables prevalent 
within, and hardly met with outside, the rhea-fibre area of India. It occurs, 
for example, in Dinajpur, Bogra, Rangpur, Kuch Bihar, and throughout the 
valley of Assam. In nearly every peasant garden a row or two of this plant 
may be seen. It has a rosette of ground-leaves generally of a dark bluish-green 
colour and with very broad yellow mid-ribs and leaf-stalks. When young it 
looks like a cabbage, but in time it shoots up a much-branched inflorescence to 
a height of four to six feet. This becomes clothed with numerous sessile loaves. 
All the parts are eaten, more especially tho young flowering si loots with their 
delicate leaves. It is one of the most significant of vegetables, and there are 
probably several easily recognised forms. It is known, throughout tho area 
indicated, as lai-hak or mustard-vegetable. This, with the previous species, 
would appear to be the only cabbage-like vegetable that existed in India prior 
to the introduction of the cabbage and cauliflower. 

THE OILS AND OILCAKES OF MUSTARD AND RAPE. 

Ill the foregoing observations mention has been made of the Oils 
obtained from the various species of lirassiva and Ertiva. It seems 
desirable to bring into a separate paragraph a few of the more striking 
(jharacteristics of these oils and their oilcakes. All the species afford a 
bland or fixed oil in addition to a volatile or essential oil ((Tildemeister 
and Hoffmann, Volatile Oils (Engl, transl.), 1900, 182, 409 17). Tlie 
essential oil is practically not known to llie jx'ople of India, so that 
when mustard, rape or sarson oils arc mentioned (by popular writ(*rs) it 
should invariably be accepted that they are alluding to the fixed or 
fatty oils. The peculiar properties of the essential oil are those on which 
the merit of a mustard seed mainly depends. It is on this acicount, 
therefore, that the researches of Kinzel are of such spechal int(*rest 
to India. The passages already quoted from his report give an estimate 
of the percentage of miistard-od (a term used in Europe to denote the 
essential oil only) present in the samples examined by him. Previous 
reports on the presence of this oil, in the various qualities of Indian 
rape and mustard, have been unsatisfactory because n(.)t definite ; they 
have accordingly retarded foreign exports. Schimmel k do. give tho 
following as the percentage of mustard-oil in the samples examined by 
them :—Russian seed, 0-4 to 0-5 ; Dutch, 0*7 to 0’8; Italian, ()’6 to 0-7 ; 
East Indian, 0*6 to 0-7; German, 0*7. Kinzel gives the average yield 
of tori seed as 0*549, rai seed 0*814, and sarson 0*708 per cent. 
[Agri. Ledg., 1901, 104.) The pungency of the Indian is thus not so 
very different from the corresponding European seeds. 

The Jcarwa-icl (— bitter oil) is the fatty oil obtained from Indian 
mustard and rape seed, and inferior qualities from sarson. It is the 
chief oil used in Indian cookery, and is accordingly very important to 
the people. Rape (and sometimes also sarson) is in Iiulia largely usikI 
to anoint the body. The practice seems to be fairly ancient, since it is 
alluded to by Terry {Voy. East Ind. (ed. Havers), 1665, 377) as follows : — 
“ The better sort anoint themselves very much with sweet oyls, which 
makes their company very savory.” Rape and sarson {colza) are names 
which unfortunately have come to be used almost synonymously by 
Indian commercial men, and are so treated in official statistics. Never¬ 
theless the fatty oils derived from them are even more distinct from 
each other than are those from the corresponding European plants. In 
the Kew Report (187T, 34 ; Kew Bull, 1894, 96-7) we read that the Indian 
seed known as “ Gujarat Rape,” largely crushed at Dantzic, is found to 
yield per cent, more oil than the European seed, and leaves a cake 
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richer in fatty matter and albuminoids. That information was derived 
from a paper by Dr. Wittmack of Berlin. But the presence of a percentage 
of the essential oil of mustard in rape-cake has been said to render such 
injurious to cattle. Roxburgh regarded Indian mustard-oil (fatty oil) as 
inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking 
of mustard-oil, they say it is less esteemed as an article of food than that 
of rape. Most other writers affirm, however, that although the yield from 
mustard is less, the quality of the oil is superior to that of either rape or 
sarson. Thus it seems probable that the qualities of rape and mustard vary 
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns 
rancid and even for burning purposes has to be purified before it can be 
used. The mustard-oil of the bazdrs of India has a pungent odour and 
bitter taste,^ due to the presence of a certain amount of the essential oil. 
This is occasioned through the habit of watering the cake before pressing it 
a second time in order to abstract the residuary oil. It is often largely 
adulterated with poppy-seed and other oils. Dunstaii in his paper on 
Indian Edible Oils {Aqri, Ledg., 1899, No. 12) unfortunately affords no 
information on the comparative values of the Indian mustards and rapes. 
He furnishes, however, most useful particulars as to their specific gravity, 
acid value, saponification, viscosity, etc., etc., and classes them as semi- 
drying oils. Leather in a paper on Food-Grains and Fodders of India 
(Agri. Ledg., 1903, No. 7) gives further details of the chemical composi¬ 
tions of these oils. Lastly the Pkarmacogra'phia Indica furnishes all 
necessary information on the medicinal merits of four qualities. These 
appear to be Indian mustard, rape, sarson and jamha ( Erura sativa). 

The adulteration of linseed with certain qualities of mustard or rape seed 
has been reported to prove very injurious to cattle fed on such cakes. This 
subject has been dealt with very fully in the Dictionary, and the article 
in that work on Oils and Oilcakes should therefore be consulted. [C/. 
Leather, Agri, Ledg.y 1897, No. 8, 158; also see Linum, p. 731, and Manures, 
p. 770,] 


Trade. 


Acreage 
Subject to 
Fluctuations. 


Protiuctlon. 


PRODUCTION OF AND TRADE IN MUSTARD AND RAPE. 

Acreage —It has been shown that owing to many of the crops 
indicated above being grown in conjunction with other plants, it is 
difficult if not impossible, in our present state of knowledge, to give 
any very satisfactory statement of the area that they annually occupy. 
The suggestion has been hazarded that the total (expressed as pure 
crops) cannot be far short of 5 or 6 million acres. But according to 
the Agricultural Statistics published by the Government of India, both 
the area and the yield vary considerably, especially in the Panj4b, 
Rajputana and Sind, in response to the amount and seasonableness 
of the rains. For example, the Panjdb acreage of these crops, returned 
in the official statistics of area and yield, was in 1899-1900, 397,500; in 
the following year, 1,638,400 ; in the next year, 665,800; and again in 
1903-4, 1,038,900, since when it has remained fairly stationary. 

Yield. —Turning now to the estimated production, it would seem that 
during the ten years ending 1901 there were two periods of abnormal 
yield, namely 1897-8 and 1900-1. If these be disregarded, the traffic 
fluctuated from a little over half a million to close on one million tons of 
seed, during the decade mentioned, and production has shown on the whole 
a tendency to expand. This view is in strict accord with the constantly 
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repeated statements of popular writers that the trade in these oil-seeds 
has been steadily increasing, and is now one of the staples of Indian 
commerce. 

Rape and Mustard Seed: Rail-borne and Coastwise Traffic, —The returns TraflQ.c 
of Rape and Mustard carried by rail and river show the exporting Rape, 
provinces to be the United Provinces, Bengal, the Panjdb, Assam and 
Bombay, in the order named. But as illustrative of the fluctuating nature 
of the trade, it may be mentioned that in 1897-8 Bengal exported a little 
under 2 million cwt., the United Provinces close on IJ million, Assam 
about I million, and the Panjab | a million cwt. of these seeds. 

The following year the figures were—United Provinces million, the 
Panj4b million, Bengal million, and Assam a little over ^ million cwt. 

But by 1906-7 a complete change had taken place—the United Provinces 
exported 2J million cwt., the Panjab 1 million, Bengal J of a million, and 
Assam under J million cwt. Calcutta usually heads the list of import¬ 
ing towns, but Bombay and Karachi take the lead in years of high pro¬ 
duction in the Panjdb. The importance of Karachi as a distributing centre 
has been established for many years past, and, although extreme fluctua¬ 
tions have been experienced, it can be said to be improving. The following 
were the supplies conveyed to the chief seaports in 1906-7 :—Calcutta 
2J million cwt., Bombay million, and Karachi i a million. The coastwise coastwise 
returns show Bengal as the most important province. But for some years 
the Bengal supply seems to have been falling ofl[, and that of Sind corre¬ 
spondingly expanding. But here again the trade seems to fluctuate so 
violently that no reliance can be placed on comparisons of short periods. 

Exports, —The foreign exports of Rape from India in 1891-2 were Exporta. 
130,793 tons, valued at Rs. 1,70,89,524; in 1893-4, 365,954 tons or 
Rs. 4,73,45,133 ; in 1895-6, 112,489 tons or Rs. 1,40,09,294 ; but they 
fell in 1900-1 to 86,368 tons or Rs. 1,23,57,451; recovered in 1901-2, 
viz. 346,244 tons or Rs. 4,45,56,044; and fell again in 1902-3 to 196,345 
tons or Rs. 2,47,11,358. Since then the values of the exports have been— 

1903- 4, Rs. 2,53,41,010; 1904-5, Rs. 2,73,37,732 ; 1906-7, Rs. 2,46,70,617. 

Of the exports the chief receiving countries are Belgium, France, Germany 
and the United Kingdom. 

The Mustard traffic is much smaller than that in Rape. In 1891-2 Traffic in 
the exports were 2,640 tons, valued at Rs. 3,86,818 ; in 1894-5, 7,809 Mustard, 
tons or Rs. 11,27,605 ; in 1900-1 they fell to 1,721 tons or Rs. 3,25,589 ; 
in 1901-2 they were 3,232 tons or Rs. 5,61,895; and in 1902-3 stood 
at 2,613 tons valued at Rs. 4,93,342. Since then the annual values have 
been—1903-4, Rs. 4,22,123; 1904-5, Rs. 6,19,004; 1905-6, Rs. 8,94,553 ; 

1906-7, Rs. 5,65,000. Of these exports by far the most important 
receiving countries in recent years are France, followed by Belgium, 

Germany, Ceylon, Mauritius and the United Kingdom, the names being 
given in sequence of importance. 

Mustard and Rape Oil, —The traffic in Mustard and Rape Oil shows Exporta, 
a more steady expansion than that of the seed. In 1899-1900 the 
exports stood at 259,661 gallons, valued at Rs. 3,52,962 ; in 1900-1 at 
283,270 gallons, valued at Rs. 4,70,161 ; in 1901-2 at 286,169 gallons, 
valued at Rs. 4,74,028; in 1902-3 at 314,792 gallons, valued at 
Rs. 4,79,649; in 1903-4 at 346,174 gallons, valued at Rs. 4,84,835 ; in 

1904- 5 at 432,752 gallons, valued at Rs. 5,58,762 ; in 1906-7 at 273,684 
gallons, valued at Rs. 4,90,893. The bulk is exported from Calcutta. 
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AND BRUSH- THE PAPER-MULBERRY 

MAKING 

Out of the last year’s total (1906-7), 257,282 gallons went from Bengal; 
14,244 gallons from Sind; and 2,158 gallons from Bombay. The receiving 
(’oiisi^,'ncd to. countries were Mauritius, 113,068 gallons; Natal, 93,787 gallons ; United 
Kingdom, 19,892 gallons ; Australia, 22,581 gallons ; Straits Settlements, 
10,159 gallons ; and British Guiana, 3,574 gallons. 


D.E.P., 
i., 638 41; 
vi., pt. i., 
107. 
Paper- 
Mulberry. 


I'llllT. 


I’liprr 

Material. 


Cultivation. 


Yield. 


BROUSSONETIA PAPYRIFERA, f enf. ; FI. Br. Ind., v., 
490 ; Gamble, Man. Ind. Tinihs., 633 , Brandis, Ind. Trees, 613 ; Engler 
and Prantl, Pflanzenfam., 1889, iii., pt. i., 76 ; Urticace^e. The Paper- 
mulberry or Tapa-cloth, malaing, thale, kodzo, haji, etc. A small tree 
or bush, native of China and said to be wild on the hills of Upper Burma 
and Martq-ban. Frequently cultivated in India, largely so in the Southern 
Shan States (Craddock), and distributed to Siam, Japan, etc.. Western 
China, Ichang and Yunnan, etc. According to Wiesner (quoted in Stein’s 
Ancient Kliotan) it is the paper material of Eastern Turkestan; it was 
introduced into Southern Europe and parts of Germany about 1750. 
Brandis remarks that it is a inarvellous instance of a plant that may 
be sown both in temperate and tropical countries. 

From the bark of this tree is obtained a Fibre which perhaps deserves 
to bo carefully investigated. From it is made the falsely named Chinese 
“leather-paper,” the Japanese fcodzo-papor, the curious papier-inach6 schoob 
slates of the Burmese {parahaik), the topa-cloth of the South-Sea Islands and 
the mulberry paper cloth of the Karons. It is an excellent paper-fibre, though 
iiccording to some authorities the stock is a little difficult to prepare of good 
colour. The silkworm can bo fed upon the leaves, and the annual prunings 
of twigs to obtain a fresh flush for the silkworm might bo made to give a 
profitable return as a papor-flbre. The plant produces suckers in profusion, 
coppices well and grows fast. It has been most successfully cultivated at Dohra 
Dun, but the district is too far from the paper-factories to allow of profitable 
production. It will not survive on jungle-land or on dry soils, nor can it stand 
severe (!old ; but it might pay on waste land near the coasts of Bengal, Burma, 
Malabar, etc., whence transport would be cheap. The usual Japanese method of 
propagating is by slips. Kaunpfer, followed by Rein, says that every autumn 
after the leaw^s have fallen the young shoots near the ground are cut off, and in 
this way, after throe or four years, bushes with from four to seven one-year shoots are 
obtained. It is estimated that 2 cwt. of raw bark will yield about 

3^ qrs. of white bast—about 45 per cent. Craddock describes the manufacture 
pursued in the southern Shan States. It closely resembles the description 
quoted in the Dictionary from Royle {Fibrous PL Ind.^ 1855, 341-2). Rein {Indust. 
Japan, 1880, 1G5, 393-5, 401, 403) gives an interesting account of the plant 
and furnishes an illustration printed on kodzo-pnpQV. (See Daphne, pp. 486-7; 
Paper and Paper Materials, pp. 862-4.) 

\Cf. Stein, Ancient Khotan, 1907, 135; Krempfer, Hist. Tmp. Jap. (app.), 1727, 
21-7 ; ^Tason, Burma and Its People, 1860, 522, 775; Fortune, Yedo and 
Pekin, 1803, 122 ; Baden-Powell, in Journ. Soc. Arts, 1886, 709 ; Hosie, Three 
Years in W. China, 1890, 153 ; Corean Paper-making, in Ind. For., 1893, xix., 
199 ; Morris, Cantor Leet., Journ. Soc. Arts, 1895, 938 ; R.E.P., Comm. Circ. 
1895, No. 7 ; Dodge, Useful Fibre Plants of the World, 1897, 98-101 ; Bret- 
schneider, Eiirop. Bot. Disc. China, 1898, 4, 54, 495, 763, 770, 773, 993; Dipl, and 
Cons. Repts. (ann. ser.), 1900, v.. No. 2511, 7-9; Craddock, in Ind. For., Dec. 
1900, xxvi., 613 ; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 386 ; 
Wiesner, Die Rohst. dcs Pflanzenr., 1903, ii., 445-7 ; Hanaiisek, Micro. Tech. 
Prod. (Winton and Barber, transl.), 1907, 92-4.] 


D.E.P., 
iii., 341 2. 
Brushes. 


BRUSHES AND BROOMS, Brush-making* Materials, 
etc. ; Spons' Encycl., 1880, ii., 543-57; Jackson, Comm. Bot., etc., 1890 ; 
Thurston, Imp. Inst. Handbook, 1893, No. 12 ; Morris, Comm. Fibres, 
Cantor Led. 1895 ; Hannan, Tearf. Fibres of Comm., 1902, 141-65. 

Brooms are made all over India from a wide assortment of 
materials presently to be enumerated, the selection being as a rule 
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governed by the supply available and the necessities of the people. 

Stein {^Anciefii Khotcin, 1907, 333) figures and describes what is very 
possibly the most ancient specimen in existence. This was found at 
Dand4n-Uiliq (a city abandoned in the 8th century). The lower por¬ 
tions of some grass were seen to have been plaited into a continuous 
strip, then rolled round and secured firmly by a string, thus forming 
a broom, which in every detail agrees with the corresponding article 
of modern India. 

Indian-made brushes are principally of the bazar-type and are, therefore, 
mainly of local interest. Two firms, the “ Pioneer Army Brush Oo.” of 
Cawnpore, and “ Messrs. P. Thompson ” of Coonoor, Madras, manufacture 
brushes of the European pattern. Both firms gave some prominence a 
few years ago to the use of kittMl-Uhrc (iUtrffota ttretts) in place of bristles, 
from the belief that the sowars or Native cavalry would prefer vegetable 
libre to animal bristles. Although Indian-made brushes may now be 
secji all over Lidia, particulars are not available of the actual extent of 
manufacture. There is moreover a very considerable import by India 
from Europe of brushes, but complete statistics are not available. Wo 
read, for example, that from the United Kingdom there wore received in 
1903, 2,891 dozen brushes valued at £8,910. 

Materials, —Turning now to the materials used, it would be undesirable 
to attempt a complete enumeration of all the substances which in India 
are employed, or which might be so, for brushes or brooms. Even in 
Europe the variety and diversity are extraordinary— e,g. bristles, kitUil, 
broom, rattan, whalebone, wood, rushes, wire, spun-glass (specially 
serviceable for contact with acids), etc., etc. India at the same time 
exports a very considerable quainity of brush-making materials including 
both vegetable fibres and bristles, and the trade would appear to be 
improving. Thus in 1899-1900 the total exports were *54,388 cwt., valued Exports, 
at Rs. 11,49,998; whereas in 1903-4 they were 83,258 cwt., valued at 
Rs. 20,76,331; and in 1906-7, 88,158 cwt,, valued at Rs. 17,68,930. Al¬ 
though in point of quantity Madras takes by far the largest share, viz. 

79,350 cwt, in 1903-4 and 85,203 cwt. in 1906-7, the goods it exports are 
much lower priced (viz. Rs. 9,70,328 in 1903-4 and Rs. 9,71,212 in 1906-7) 
than those sent from Bengal (viz. 3,296 cwt., valued at Rs. 9,60,571 in 1903-4, 
and 2,360 cwt., valued at Rs. 6,52,827, in 1906-7). The Bengal exports 
are mainly in high-priced bristles. Of these Bengal exports for 1903, Bmtics. 
Rs. 5,75,790 represented the value of the bristles sent to England, whilst 
only Rs. 22,470 were attributable to vegetable brush-fibres with the same 
destination. The total exports of brush-making materials from all 
India to Great Britain in 1903 were 17,943 cwt., valued at Rs. 10,38,909, 
and of that amount Rs. 6,07,305 was the value of the Indian contribution 
of bristles to the British supply. 

The following are some of the principal plants employed in brush- 
making ;— 

Arenga saccharifera, (see p. 92). 

Aristida setacea, Retz.; Fl. Br. lnd„ vii., 225; Gramine^. Broomstick- D.E.P. 
grass, ahipur-gaddi^ vina~pullaluy thodapga-pulluy etc. A reed throe to four B12. 
feet in height, found in Western India from Bihdr and the Konkan southward, 
also in Ceylon, the Mascarene Islands, etc. The roots attain a length of 16 inches 
to 3 feet and are said to be used in the manufacture of weavers’ brushes in 
Madras and along the west coast {Ind, Agri.y Dec. 12, 1891). Those roots are 
collected in South India by Yerukalas (a nomad tribe) and sold to the weavers 
at 3 or 4 annas a viss. Ihe Telinga paper-makers construct their frames of t^Q 
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D.E.P., 
ii., 274. 


D.E.P., 
iv., 108. 


D.E.P., 
vi., pt. i., 
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culms and these are also employed for making tatties in the same way as the 
khas-khaa roots of Northern India. 

Agave Cantala, Roxb., and other species (see p. 33). 

Bambusa, various species (see pp. 99-101). 

Borassus flabelllfer, Unn. (see p. 170). 

Bristles, see Live Stock (Hogs) (p.752). 

Caryota urens, Unn. (see p. 280). 

Chloroxylon Swletenla, D.C. (backs of brushes) (see p. 294). 

Chrysopogon Gryllus, Trin. The roots of this plant are said by Jackson, 
Hannan and others to be the Venetian whisk-fibre which in England and other 
countries is made into brushes of various kinds. The grass is abundant on the 
hills of North India, but except as a fodder plant it is apparently not known 
to bo of any economic value. 

Cocos nuclfera, Linn, (see p. 350). 

Corypha ip brae ullf era, Unn. (see p. 429). 

Hair of boars, squirrels, camels, badgers, goats, polecats, sables, ichneumons, 
etc., is used in the European brush industry, but no information is available 
as to the extent, if any, to which India contributes to the supply, or herself 
utilises any of the hairs mentioned. 

Ischsemum angustlfolium,//acA. (see p. 094 ). 

Pandanus odoratlssimus, Unn., /. ,* the Screw-pine—the keura, ketgi, kenda^ 
taluiny mugaliy etc. A common and much-branched plant frequently grown on 
account of the fragrance of its flow’ers, but is wild on the coasts of South India, 
Burma and the Andaman Islands. The leaves contain a strong fibre used 
for cordage and for spinning into coar.se yarn. The roots are used in basket 
and brush-making (Perfumery, see p. 821). \Cj. Forster, FI, Esc., 1786, 38-41 ; 
Pept. Ind. Hemp Drugs Comm., 1894, i., 156; Marco Polo, Travels, ii., 250; 
Ain.i-Akhari (Jarrott, transl.), ii., 120; etc.] 

Phoenix sylvestrls, /?ox6, (see pp. 115, 884 5). 

Saccharum arundlnaceum, Reiz. (see p. 930). 

Sorghum vulgare. Pets, the Italian whisk (see p. 1031). 

Tamarix, see Baskets (p. 110). 

Vetlverla zizanloldes (see p.lioii). 


D.E.P., 
i., 644 6. 
Piyar. 


Ctuin. 


OU. 

Nut*. 


BUCHANANIA LATIFOLIA, Hojh,, fjort. Bcng., 1814, 32; 
/>. I.anzan, Spreng., in Schrader Journ., 1801, v., 4 ; Cooke, FI Pres 
Bomb., i., 275; FI Br. Ind., ii., 23; Gamble, Man. Ind. Tirnhs., 21(3- 
Pharmacog. Ind., i., 394 ; Agri. Ledg., 1899, No. 12; 1900, No. 9; Duthie,’ 
i/. Upper Gang. Plain, i., 185; Brandis, Ind Trees, 20b \ Anacardiaceje! 
Ihe piyar, chironji, pial or peal, chiranli, paira, tarim, char-ka-gond, 
fnowda, nnskvl, lonepho, etc., etc. A middle-sized tree, leafless only for a 
short time, met with in the dry forests throughout India and Burma 
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently 
associated with the sal, the mahxta and the dddk. 

^ Gum {peal or pinl) which exudes from wounds in the stem is more 

tlian half solublo m water. It is said to resemble Bassorn gum, to have adhesive 
properties like inferior gum arabic, and to bo suitable for dressing textiles As 
a consequence of inquiries organised by the Reporter on Economic Products 
It was iouiKi that m many provinces tho gum is not collected, while it is 
reported from Jhansi (U. Prov.) as used in printing cloth, from BerAr as omnloved 
m dyeing, and from the Central Provinces as .sold mixed with dhawm gum 
I the hanias. On some samples sent to the Imperial 

Institute. London, the Director reported that tho gum was not entirely sohible 
but \N hen mixed with twice its weight of water, about 10 per cent, formed a 
gelatinous mass ; tho sample examined, moreover, contained a large quantity of 
extrantxms matter. The brokers reported that if it were carefully collected and 
a re^ilar supply ensured, it might fetch 205. per cwt. on the London market 
lor cheap manufacturing purposes. [Cf. Aqri Leda IQOO Nn' 
i). 92.] Tho bark and the fruits furnish a Ltiral VALisH.%hlkemrVi>W 
a sweet and wholesome Oil {chironji), but owing to their being much prized^asa 
sweetmeat when cooked, the oil is seldom expressed. The kernels i;^ich hAVA 
a flavour something between that of the pistachio and the almond are eaten by 

188 



BUTSA 

PRONDOSA 

Bengal Kino 


THE DHAK OR PALAS 

the Natives (Baber, Memoirs, 1519, (Engl, ed.), 326). They are also used to 
flavour ganja {Rept. Ind. Hemp Drugs Comm., 1894, 157). In the hills of Central 
India the fruits with the kernels are pounded and dried and subsequently baked 
into a sort of bread (Church, Food-Grains of Ind., 177). From the Panjdb and 
Bombay the leaves are reported as used for Fodder. The Timber is not very 
hard nor durable and is of small value, though made into spoons, plates, toys 
and bedsteads, and is even employed for door and window frames, plough- 
handles, etc. White insect-wax has been found on the tree in the Central Pro¬ 
vinces. The kernels of a. augnsti/oita, Roxb., are used like those of the 
above species. [Cf. Ain-i-Akbari (Blochmaim, transl.), 1590, 71 ; Taleef Shereef 
(Playfair, transl.), 1833, 08 ; Buchanan-Hamilton, Stat. Acc. Dimij., 101 ; 
Lisboa, Useful PI. Bornb., 1884, 53-4, 217, etc. ; Moodoen SherilT, Mat. Med. 
Mad., 1891, 128-9; Journ. Soc. Ghem. Indust., xi., 404; Ind. For., Sept, 1895, 
xxi., 329 ; Biscoe, Hyderabad Trees, 1895, 3 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1890, 53 ; Rept. Coll. Ind. Mus. Calc., 1901. 61 ; etc., etc.] 

BUTEA FRONDOSA, lioxb. ; FI. Br. Ind., ii., 194 ; lloxburgli, 
As. Res., 1792, iii., 469-74 ; Jones, /Is. Res., 1795, iv., 299-300 ; Buch.- 
Ham., Stat. Acc. IHnaj., 159; Solly, Jowm. Roy. As. Soc., vii., 145; Houze, 
Les. PI. Indust., 1895, iv., 293; (lainble, Man. Ind. Timhs., 243 4 ; 
Pharmacofj. Ind., i., 454-8 ; Cooke, FI. Pres. Bomb., i., 371 ; Duthie, FI. 
Upper Gang. Plain, i., 240 ; Brandis, Ind. Trees, 230 ; Leouminos.^. The 
Butea Gum, Bengal Kino, or Bastard Teak, dhdk, palds, chickra, murup, 
paras, hhdkra, multuga, pauk, etc. From palds is said to be derived 
iMassey (paldsi), the scene of Olive’s victory. A moderate-sized deciduous 
tree common throughout the plains of India and Burma, and ascending 
the hills to about 4,000 feet in altitude. 

This well-known tree is, when in flower, a conspicuous feature of open country 
and grass lands, owing to its brilliant flowers which appear at the beginning of 
the hot season. It is valuable for ^^covering salt-lands since it will grow oven 
where there is a bad ettlon^scence of reh (see Alkalis and Alkaline Earths Reh, 
p. 55). It yields naturally, or from artificial scars on the bark, a Gum 
called chunid-gdnd, kamarkas, palds-ki-gond, etc., which oc.curs in round tears, as 
large as a pea, of an intense ruby colour and astringent taste. The gum is used in 
Native Medicine as a substitute for true kino (ntwovavituH ytavMaitium, 
which see, p. 908). Roxburgh pointed out that it differed from true kino in being 
more soluble and the solution more astringent in water than in spirit, just tho 
reverse being tho case with tho product of A groat deal has 

been written on tho subject in chemical and pharmaceutical journals and other 
publications. Hooper, for example, has dealt with it at length in the Phar¬ 
maceutical Journal (June 23, 1900, 4th sor., x., 664 et seq.). 

The gum is usually very impui'e owing to careless collection, and it would 
be a matter of some difficulty to clean it for medicinal purposes. In any case 
with true kino available in India, in sufficient quantity to meet all medical 
requirements, there is not likely to be any market for this substitute. The Lac 
insect (p. 1053) is reared upon the tree in India, and it is regarded as affording 
the second best quality. [Cf. Tachardia lacca, Agri. Ledg., 1901, No. 9, 181, 211, 
221, 224, 230-1, 235, 238-9, 242, 250, etc., etc.] The gum may be used both as 
a Dye and Tan, but for these purposes is hardly, if at all, in demand outside 
India. The Natives are said to use it to purify and precipitate blue indigo. It 
seems possible that if the bark or wood were utilised as in preparing latwhu, 
a pure tanning extract might be obtained. The flowers, called tesu, ktsu, etc., 
yield a brilliant yellow dye by simple decoction, but the colour is fleeting, though 
rendered a little less so by tho addition of an alkali. Formerly it wfis much used 
at the H6U festival, the fleeting character being regarded as an advantage, but 
at the present time it appears to have lost its popularity, being supplanted 
by aniline dyes. Hummel and Perkin [Journ. Soc. Chem. Indust., 1895, xiv., 
469-60) point out that under certain treatment the colours given by Htttea 
flowers resemble those afforded by young fustic. Hence these chemists add 
that they “ cannot therefore endorse Sir Thomas Wardle’s opinion that if Butea 
flowers could be obtained in sufficient quantity and sufficiently cheap they 
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would he a useful addition to the yellow dyes wo already possess * (see p. 1053). 
The bark yields a Fibre used for rough cordage and for caulking boats. A 
bright, clear Oil derived in small quantity from the seeds (palds-pdprd) is 
used in Medicine. Dymock (Mat. Med. W. Ind., 1885, 232) says, “ I have 
tried the seeds as an anthelmintic and am inclined to think favourably 
of them : they have an aperient action.” Pounded with lemon-juice they are 
a powerful rubefacient, and have been known to cure herpes. b. superba, 
Roxb., is considered to possess similar properties to those of «. fromiosa. [Of. 
also Rept. Gent. Indig. Drugs. Gomm.y i., 45, 65, 81, 121, 180, 282.] The leaves 
are given as Fodder to buffaloes. The Timber is not durable above ground, 
but is said to be much better under water, and is consequently used in Upper 
India for well-curbs and piles and also for the water-scoops of Native wells. 
Gamble observes that if cut up green and seasoned in the plank, it is likely 
to be a fair wood for rough boxes. Buchanan-Hamilton (Stat. Acc. Dinaj., 159) 
says that the flowers are offered to the gods. [Cf. Journ. As. Soc.y 1813, iii., 
210-20; Taleef Shereef (Playfair, transl.), 1833, 40; Taylor, Topog. Stat. DaccUt 
1840, 62; Wardlo, Rapt. Dyes and TanSy Ind.y 1887, 7, 20, 36-8, 51; Forsyth, 
Highlands Cent. Ind.y 1889, 380, 421, 463; Kanny Lall Doy, Indig. Drugs Ind., 
1896, 53-4; Gaz. Karnal Di.st. Rb. (2nd ed.), 1890, 18-9; Russell, Monog. 
Dyesing Indust. C. 7Vod., 1896, 17 ; Hooper, Rept. Labor. Ind. Mus. (Eeoii. Sec.), 
1900 1, 17 ; .Joret, Lcs. PL dans VAniiq.y etc.y 1904, ii., 347, etc.] 


D.E.P., 
i., 666 9. 
Boxwood. 


Mcilicinc 


TiiulxT. 


Hoxwootl 

tiubatitutoH. 


BUXUS SEMPERVIRENS, Linn. ; FI. Br. Ind.y v., 267 ; 
Gamble, Man. hid. Timbs.y 592-4 ; Brandis, Ind. Trees, 1906, 559 ; 
KuiMiORiuACF./E. The Boxwood Tree, shanda laghune, chikri, papri, 
shamshady shuinaj, shihsashin, etc., etc. An evergreen shrub or small 
tree of the Suliman and Salt Ranges, the Himalaya eastward to Nepal 
and Bhutan (absent from Sikkim), at 4,CK)0 to 8,00(3 feet, chiefly in shady 
ravines, more especially on calcareous soils. It is a slow-growing tree, 
very diflicidt to raise from seed. 

A tincturo from the bark is used in Medicine as a febrifuge, and tlie leaves 
aro occjisionally browsed by goats, though to most animals they aro poisonous. 
Boxwood is found <in the Himalaya of largo size, occasionally over 5 feet in 
girth, 3 foot lioing not unusual. The Timber is very valuablo, being in great 
(bnnand for turnery, oarving and other purposes for which a very hard, close- 
grained wood is r(Hpiired. I’lio principal Kuropoan use, since the 15th century, 
has been for wood-engraving, and it is regarded as the best substitute for ivory 
in many ornamental purpo.ses. But the Indian areas aro almost always diflicult 
of access, and it has been found that the timber cannot be cut, seasoned and 
delivered at an Indian port, .still less in London, at the prices usually offered. 
Hitherto tho principal supplies for Europe have come from the Caucasus, but 
this is spoken of as being rapidly exhausted. The trade has accordingly asked 
for siiitalilo substitutes that may at least meet certain of the purposes of box¬ 
wood. 'I’lie following have been mentioned as the more likely Indian timbers :— 


Atalantia moiiopliylla. 
Celastrus spinosus. 
Chloroxylon Swietenia. 
Crataegus Oxyacantha. 
Dodonaea viscosa. 
Euonymus Haniiltonianus. 
Gardenia latifolia. 
Hemicyclia sepiaria. 

Ixora parviflora. 


Lasiococca symphyUiaefolla. 
Murraya exotica. 

Olea ferruginea. 

Psidium Guyava. 

Punica Granatum. 
Santalum album. 

Viburnum erubescens. 
Wrightia tinctoiia. 


c 

D.E.P., CiESALPINIA BONDUCELLA, Fhin.. As. Be.s., 1810, xi., 

ii., 3 0. 519 ; Caretti in Rlioede, Ilort. Mai., ii., t. 22 ; Globuli majores in Rumphius, 

Bonduc. Herb Amb., v., 92, t. 49, f. I ; Bentley and Trimeu, Med. Plants, ii.* 
t. 85 ; Duthie, FI. Upper Gang. Plain, 1903, i., 302 ; FI. Br, Ind., ii., 254 ; 
liEOUMiNos.i’:. The Fever-nut, the -Nicker-tree (Yeux de hourrique, Fr.); 
putikaranjity kat-karang, karaung, ndia, kanja, gach-chakuya, gila, gajkai^ 
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THE FEVER-NUT OR BONDUC 


CiBSALPlNIA 

CORIARIA 

Divi-divi 

halachi^ gajji, kdkachiay sagargota^ gdjarghota, kalein^ etc. C, Jionduc^ 

Roxb., is perhaps only a variety of €. Honduvella. The properties of 
the two plants are identical, but the seeds of the former are brown- 
coloured (not steel-grey) and, owing to only one being usually in the pods, 
are not angled. The name horduc was probably given because of the 
bullet-like seeds. 

A scandent thorny bush found in India and Burma, ascending the hills to 
altitudes of 2,500 feet and often very gregarious. Frequent as a hedge, planted 
or self-sown. Is very common near the seashore in most tropical countries, 
the seeds being carried by the sea without losing their vitality. A littoral 
species that often forms impenetrable thickets. [Gf. Brain, Bot. Laccadives^ 38.] 

In India the seeds (nuts) are held in high esteem as a Medicine used in the Medicine, 
treatment of intermittent fever, especially if associated with skin disease. A 
powder was made officinal in the Indian Pharmacopeia of 1868. It is recom¬ 
mended to bo administered along with black popper in doses of from 5 to 60 
grains. It contains a bitter principle that may be separated as a white amorphous 
substance, through the circumstance that it is soluble in alcohol, chloroform, 
glacial acetic acid, etc. From its chloroform solution it may be precipitated on 
being poured into petroleum ether, or from the glacial acetic acid solution on 
being thrown into water. A writer in Comptes Rendua (July 1880) says tho 
medicinal virtue of the cotyledons contained within the seed is due to their bitter 
extractive principle, the properties of which have not been accurately ascertained. 

Clinical experiments conducted by Isnard at Marseilles, however, would seem 
to confirm the Indian reputation of merit as an antiperiodic. Applied externally 
the powder, made into an ointment with castor oil, is held to be beneficial in 
hydrocele, and the burnt seeds reduced to a powder are regarded as a valuable 
Djcntifrice, especially in spongy gums. The seeds are also said to afford an Oetitritlco. 
oil which is employed as a Cosmetic. The leaves and the root-bark are regarded Oil. 
as possessing similar proporti(^s to tho seed, though wo^iker. [Cf, Hug}u\s, Nat. 

Hist. Barbados, 1750, 195, t. 18 (drawn by G. D. Ehret); Taylor, Topog. Stat, Dacca, 

1840, 52 ; Irving, Topog. Ajmir, 1841, 192 ; BJiarinacog. Ind., i., 49()-9 ; Kusby, 

Druggists' Bull., 1890, 323-5 ; Banerjei, Agri. Cuttack, 1893, 187, 196 ; Dhar- 
galker. Notes on Therap. Imiig. Veg. Drugs, 1899, 96; Rept. Gent. Indig. Drugs 
Gomm., 1901, i., 59, 94, 146, 181, 342; Gamble, Man. Ind. Timbs., 1902, 267 ; 

(Jooke, FI. Pres. Bomb., i., 410 ; Brandis, Ind. Trees, 246 ; Talbot, List. Trees, 
etc. (2nd ed.), 141 ; etc., ct(;.] 

C. copiaria, H UffL ; Warburg, Der Tro'pen})jlamtr, 1901, v., 85-8, D.E.P., 
ff. A, B, c and D; Hooper, Agri, Ledg., 1899, No. 10 ; Dunstaii, Kept, on 0 9. 
Indian-grown Pods, 18-9. The divi-divi or America Sumach (tlie true Divi-divi. 
Sumach or Sumac is H/ius Gotiiuis). 

A small tree, nativ’^o of South America and tho West Indies. Introduced 
into India shortly after the appearance of i)r. W. Hamilton’s report (1834) 
on the merits of the pods as a tanning material. It is now fairly extensively 
grown, if not almost acedimatised in the Western Presidency, especially in Dharvvar, Acclimatised. 
Kanara, Bijapur, Bhadgaon (in Khandesh), Belgaum, etc. Also in Soiitii 
India, especially in North Arcot and South Kanara. In Mysore and Coorg it 
has been tried, and with some success, as a shade-tree for coffee and tlms an 
auxiliary crop. In the United Provinces and in Bengal tlio tree has hitherto been I’iist Failures, 
experimentally cultivated only, and with questionable success. Of Chota Nagpur, 
for example, one report speaks favourably ; a later one explains tho want of 
vigour as owing to the seedlings not having been transplanted ; four years later 
the failure then recorded is attributed to the seedlings having been transplanted ; 
and lastly the plantation is abandoned. This is not tho history of all experiments, (Jlin.atlo 
but imperfect knowledge or want of continuity of knowledge is probably more itequiremente. 
responsible for the results attained than any other explanation as yet adduced. 

It is probable, however, that insular conditions might be anticipated to afford 
better results than continental. 

Hooper reviews all available information but unfortunately does Properties, 
not furnish the results of any special chemical investigations into 
the varying qualities of the cultivated pods now procurable ?rom the indian-grown 
provinces of India, nor into the variations conseqmmt on the seasons of 

191 



CiBSALPlNIA 

dioyna the DIVI-DIVI PLANT 


Tari Pods 


Tan and Dye. 
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collection and methods of preservation, etc. “ Divi-divij*' he affirms, is 
classified by dyers and tanners as a true astringent and is associated with 
oak-galls and myrobalans in affording a maximum amount of tannin 
with a minimum amount of colouring matter.’^ Crooke (Practical Handr 
hook Dyeing and Calico Printing) speaks of divi-divi (or hbi-divi as it is 
sometimes called) as being one of the most important astringents in the 
market. “ The best pods,” he writes, “ are thick and fleshy and of a 
pale colour. Those which are dark, with black spots and blotches, have 
probably been gathered in a damp state, or have been subsequently 
exposed to moisture, which greatly reduces their value. The amount of 
tannin in divi-divi is greater than in sumach or even myrobalans.” These 
opinions had reference of course more especially to the use of divi-divi 
dyeing^ and accordingly Crooke adds that a great objection to divi- 
divi lies in the fact that fragments adhere to the textile, which act as 
resists and produce a mottled condition of the dyed surface. But from 
the tanner’s point of view divi-divi is an uncertain material, more especi¬ 
ally if the seeds be contained within the pods. It is greatly influenced 
by atmospheric conditions, is very subject to injurious fermentation, and 
imparts weight to leather through the absorption of a gummy substance 
which is less waterproof than the materials imparted to skins by other 
tans. In India, according to Thorpe (Madras Mail, 1888), divi-divi 
cannot be successfully used without the aid of an anti-ferment. 

Hummel (in connection with the Colonial and Indian Exhibition of 
1885-()) was the first of the modern chemists to examine the Indian-grown 
pods. Ho reported that they were inferior to the American and West-Indian, 
J^roctor [Leather Indust., 1898, 77) gives a classification of tanning materials 
and sliows divi-divi along with ivavia atuthiva pods, myrobalans, etc., as a 
pyrogallol tan. Mr, A. G. Perkins of the Yorkshire College gives the tannin of 
theso pods as ollagitannic acid. Dunstan found an inferiority similar to that 
reported by Hummel. He had sent to him samples from Chota Nagpur in 
Bengal, and after examining these expressed the opinion that the pod from 
other parts of India (Bombay and Madras, etc.) nught bo fomid richer in 
tannin than the Bengal sample. American pods, Dunstan adds, usually con¬ 
tain from 30 to 50 per cent, of tanning matter. The Bengal pods were found 
to contain only from 19-73 to 32-79 per cent. Warburg discusses the culti¬ 
vation of divi-divi in Gorman East Africa and furnishes particulars of the 
imports into Hamburg. [Cf, Stewart, Tanning and Currying Leather, in Select. 
Rec. Qovt. N.-W. Prov., 1870, also revised in Watt’s Select. Rec. Oovt. Ind., 1889, 
100-11; Ind. Agri., March 1882: Cooke, FI. Pres. Bomb., i., 413; Gamble, 
Ma7i. Ind. Timbs., 268 ; Talbot, List. Trees, etc. (2nd od.), 141 ; Rec. Bot. Surv. 
Ind., ii. (Plant Chota Nagpur), 99.] 


D.E.P., 
ii., 9. 

Tari Pods. 


First 

Moutioned. 


C. dig'yna, liottL ; FI, Br. Ind., ii., 256 ; Hooper, Agri. Ledg., 
1899, No. 9; 1902, No. 1, 27; Dunstan, /mp. Inst. Tech. Repts., 1903, 192-7 ; 
Prain, Beng. Plants, i., 1903, 449. It is best known by the following 
names;— vakeri, vakeri-mal, kunti^ amal-kuchi (or kochi), nuni-gatch, 
gaukungchi, sunletthe (or sun-let-tke). 

History.—By what appears to bo an error, the pods of this prickly climbing 
shrub liav e been called tari, teri, or tourhi. The earliest mention of them would 
seem to bo in an article by Mr. John Teil which quotes two letters from Mr. Sconce 
of Chittagong, dated April 23 and July 7, 1847, addressed to the Secretary of 
the Agri.-Horticultural Society of India. In the last letter Mr. Sconce gives them 
their Chittagong name jeri (vi., 246-51 and app., 6-8). It seems probable the 
true tari is v. : in fact tari is almost a generic word for tanning material 

and is applied very frequently to myrobalans. The plant is met with in Central 
and Eastern Bengal, Assam, the Circars and Burma, and according to Brandis 
it occurs also in the Central Provinces (Sambulpur) and in the Western Peninsula. 
Recently it has been experimentally cultivated in many parts of India and 

192 



CiSSALPINIA 

TANNING (TARI) PODS digyna 

Production 

even in some foreign countries, the demand for tho pods having been very 
considerable. 

Properties and Uses .— Roxburgh named the bush (\ oieosperuia on. 
in allusion to the Oil afforded by the seeds, which he tells us was in some 
parts of the country employed as a lamp oil. He makes no mention of the 
still more valuable property of the pods as a source of tannic acid. None Tanning 
of the standard works published prior to 1890 make definite references Material, 
to the use of the pods in medicine or as a tanning material, though 
Buchanan-Hamilton {Slat. Acc. Dinaj.y 1833, 170) states that they were 
in his day much employed by the dyers. It may thus be said that while 
these pods had been favourably reported on by Mr. John Teil of Calcutta 
in 1848, they were subsequently forgotten for fully half a century. In 
1892 Mr. E. M. Homes, Curator of the Museum of the Pharmaceutical 
Society of Great Britain, sent to the Reporter on Economic Products 
some “ tari pods that he had received from India as a medicine. lie uediemo. 
suggested that an inquiry might be instituted into the source and available 
supply, and accordingly they were identified. Tari pods were in conse¬ 
quence included in the programme of operations of the Reporter for 1893. nistory of 
A circular letter was issued to the Directors of Agriculture in Madras, 

Bengal, Assam and Burma. In 1894 samples came from many districts 
in Burma. About the same time the Director of Assam (in connection 
with a monograph on dyes of that province, which he had under prepara¬ 
tion) sent a sample of “ teri ’’ pods to be determined. He was at once in¬ 
formed that they were the pods of (J. di{/t/na regarding which a special 
inquiry had been addressed to bis office. Holmes had tbe pods analysed 
in 1892 (by Messrs. Gonne, Croft & Co.), when they were found to contain 
33J per cent, of tannin. Shortly after Evans published in “ Leather a 
report in which he mentions a yield of about 33 per cent. Wiesner {Die 
Rohst. des Pflanzenr., 1903, ii., 844-5), quoting from Hartwich (Die Neun 
Arzneidrogen, Pfi.y 1897,27) under Avaria dujpiia?^ mentions that the 
pods contain 33*25 per cent, of tan, and, like Holmes, Evans and others, 
he adds that if procurable in quantity they might come into extensive 
use. In 1898 a large supply was in consequence procured from Sylhet, 
from many districts in Burma, and also from Chittagong. But it is 
remarkable that so far none have been procured from the Circars, where 
Roxburgh first found the plant. 

The Forest Department have taken the greatest possible interest in supply 
this new product (consult the late Mr. H. C. Hill’s letter of July 20, 1901, 
to all Conservators of Forests). The Annual Reports from Burma and 
Bengal record from year to year the progress made. The Report for 
Tenasserim (1901-2, 27) says, “ There is no demand and the stock of 50 
bags was sold for Rs. 4 per bag, a price that just covered expenses.” The No Demand 
Report for the Southern Circle in 1902-3 states that the plant had proved 
easy of cultivation, but adds, “ As there appear to be no present demands 
for the pods, further plantations of this species are not wanted.” It will 
thus be seen to rest with the trade to say whether or not the expectations 
of writers on this subject are to be realised. 

A fair quantity of two sets of pods, secured through the Forest 
Department of Burma, and a corresponding parcel from the Assam 
stock, were consigned to the Imperial Institute, London and in due course 
reported on by the Director. The two parcels (of pod-cases without High Yield 
the seeds) from Burma were found to contain 53*82 and 53.86 per cent, 
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CiESALPINIA 

SAPPAN the sappan tree 

Bakam-wood 

tanning material, while the Assam sample was still richer, viz. 59*89 per 
cent. The report (l.c. 192) continues : “ With the view of obtaining 
a pra(;tical opinion as to the tanning value of this powder, a sample 
was furnished to a well-known tanning expert, who reports that he 
is much impressed with the results that he has so far obtained ; they 
compare very favourably with those furnished by the best divi-divi, 
whilst the aqueous liquor from C, fllf/t/nff did not appear to undergo 
the injurious fermentation which is the difficulty in the use of divi- 
divi.^"* A seciond consignment from Assam was sent to the Imperial 
Institute in 1900 and found to contain a slightly lower percentage of 
tannic acid, viz. 45*45 per cent., also a third parcel from Burma, which, 
however, contained more than the previous, viz. 60*5 per. cent. These 
lu. hfMt n{ results a'^cordingly place the pods among the richest of tanning materials, 
and they undoubtedly impart an excellent colour to the skins. They 
are, in fact, mu(‘h richer in tannic acid than was supposed some few years 
ago. It may therefore be added that it would be unfortunate (as seems 
likely) if tliey should be destined to a second half-century of oblivion, such 
as followed their original discovery by Mr. Sconce in 1847. fCV* 61amble, 
Man. lyid. Tinihs., 266 ; Brandis, Ind. Trees, 247 ; Rec. Bot. Surv. Ind., 
ii. (Plants, Chota Nagpur), 99 ; Hanausek, Berichte der Dent. Bot. Gesell., 
1902, 77 (Cjlvsh.), (gives a long account of the microscopical structure of 
the pods) ; Board of Trade Journ., 1903, i., 146 ; Chandra, Tanning, and 
or king in Leather, Beng., 1904, 7 ; Chatterton, Tanning, and Working 
?’n Leather, Mad. Pres., 1904, 47.] 

C. Sappan, Ijinn.; Tsja-Parujam, Rheede, Hort. Mai., 1686, vi., 
t. 2; Lignum Bappan, Rumphius, Herb. A7nb., 1750, iv., 56-8, t. 21; 
Roxb., Corom. PL, i., 17 ; Beddome, For. Man., 90, pi. xiii., f. 1.; Greshof!, 
Nult. Ind. PL, 1894, 121-4, t. 29 ; FI. Br. Ind., ii., 255. The Sappan- or 
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood 
(the name Brazilian being derived from braise (red coals) and thus 
originally unconnected with the country of that name; in fact, given 
long ])rior to the discovery of Brazil). The better known vernaculars 
of India are— bakam (bokoin), iairi, teri, patang, pattdnga, sappanga, 
chapayigam, tein-nyet, etc. 

History.-—Tliis plant is frequently mentioned in letters from East India Co.’s 
servants at the bopinning of tlie 17th century, showing tliat it was a well-known 
article of trade even then. One of the earliest detailed descriptions of it, how¬ 
ever, is that given by Kheede, where it is called tsia-pangam. That account was 
followiMl by the Herbarium Amboinense, in which a long list of both the European 
and Native mimes for it are given, but of these the Bengali russok need only be 
here s])eeiaUy ment ioiietl—a name that does not appear to be in use at the present 
time sinc(? in B(>ngal it is gent'rally known as bokom. It is also interesting to add in 
this conneeti(m that liuinphius suggests the derivation of Sappan from the demand 
of the Arabs for the wood to be employed in the construction of certain ornamental 
boats or portions of boats. Hence, adds Rumphius, comes the Malayan sampan. 
a decorated boat. Ho further tells us that the pegs (or wooden nails) employed 
in ship-building are chiefly made of this w'ood. But the Sappan is a small thorny 
trt'o of the Eastern and Western Peninsulas of India, also of Pegu, Tenasserim 
and the Shan plateau of Burma—cultivated where met with elsewhere in India 
and Burma. Hence with its Malayal name shxippannam and its Tamil shappu, 
it is more likely, as suggested by Yule and Burnell {Hob.son-Jobson (ed. Crooke), 
794), that the word sappan was derived direct from India itself and is not 
Malayan. Clamble {Man. Ind. Timbs., 1902, 267) says he has never seen it 
wild. Rheede observes tlnit it prefers sandy places, is indigenous to Travancoro 
and cultiv'atod as an ornamental and useful tree all over Malabar. 


D.E.P., 
ii., 10 2. 
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flisiory of the 


1 )i'i ivivtidii 
of S ipp.m. 


194 



C^ESALI^INIA 

BRAZILIAN (BAKAM) WOOD sappan 

Dye 


Properties and Uses, —The wood yields a valuable red Dye, which, 
before the days of aniline, was exported very largely from India to 
Europe. Recently the traffic has declined very materially. But the 
dye may also be obtained from the pods (tain) and from the bark, 
hence the necessity of not confusing the pods of this species with those 
of C, digf/iia, which arc nowadays also called ieri or tari. The 
accounts given by both Rheede and Rumphius of the methods pursued 
by the dyers of India or of the East might be given as a modern 
statement, so very accurate are these writers in most particulars. The 
use of lodh (leha) bark {Sf/mploeos raeeinosn, p. 1053) as a dye auxiliary, 
an4 of chalk to deepen the colour and of alum to fix it, as also the circum¬ 
stance that the colour is bleached or destroyed by acetic acid—these 
and such other circumstances are fully detailed. Rumphius tolls us 
that in preparing the decoction the Natives throw a few grains of paddy 
into the boiling liquid. If the husk scales off, the boiling is regarded as 
sufficient, not otherwise. 

Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing 
and in calico-printing. Of the pods, he observes that they are astringent 
and much used in dyeing and tanning since they produce with salts of 
iron a rich black. It may be doubtful whether the pods alluded to are, 
however, those of this plant; they may be those of V, Side, 

speaking of Berar, describes the manufacture of a special dye called 
abashai from the wood. Giles similarly says that in the Karenni country 
a plant known as the sawhu (possibly sappan) affords from the powdered 
root a brick-red dye that on being boiled with cotton becomes permanent 
and requires no mordant to fix it. 

By the Sanskrit authors suppan is often treated as a form or quality of 
sandal-wood. It is not generally recommended as a medicine either by 
the Hindus or by the Muhammadans of India, but has for years been 
employed by Europeans in India as a useful substitute for logwood. [ 67 . 
Rept. Cent. Indig. Drugs Co7nm.y i., 156,] Ainslie speaks of the enimena- 
gogue properties of a decoction of the root. 

According to the Pharfnacographia there are two qualities of the wood 
met with in Indian shops, viz. the Singapore and the Dhunsari, with a 
third and less valuable obtained from Ceylon. It sells at from Rs. 30 to 
Rs. 42 per handy of 7 cwt., according to quality. Fawcett (Monog. Dyes 
Bomb., 15) calls it by the old name—“ Brazilian-wood,” and speaks of 
it as imported from Siam and Malabar. It sells at Rs. 2 per 12 seers (24 
lb.) and is largely used in preparing gulal. Formerly it was extensively 
employed in Ahmedabad in cotton-dyeing but has been superseded by 
aniline, which is sold under the appropriated name of patanga. In this 
connection it may also be remarked that in Lahore I found a yellow aniline 
sold in packets under the immo piorina : illustrations of the direct adapta¬ 
tion of the aniline wares to the markets of India, the former being intended 
to supplant the classic patang and the latter the piori. [For chemistry 
cf. Pharmacog. Ind., i., 500 ; Journ. Chem. Indust., 1898, xvii., 691 ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 
252, etc.] 

[Cf. Marco Polo, Travels, 1290, ii., 312, also n. 315; Varth6ma, Travels, 
1510, 205 ; Garcia do Orta (though often cited, does not apparently allude 
to it) ; Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), 1698, i., 121 ; Banerjei, Agri. 
Cuttack, 199; Monographs, Dyes and Dyeing: —Hadi, 78; Fawcett, 15; Holder, 
1896, 2; Banerjei, 1896, 13, 17, 23, app. ii. ; J. D. Fraser ; F. R. Giles, 4 ; 
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THE PIGEON-PEA 


H. G. Lovoson, 6 ; B. B. Sule, 5 ; Notes on Dyes by Oonaerv. For. E. Giro. Burma, 
1896; Liotanl, Memo. Dyes, 24-6; Talbot, List Trees, etc., 141 ; Bee Bot. Surv. 
Ind.y ii. (Plants, Chota Nagpur), 99.] 


D.E.P., 
ii., 12-6. 
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Wild In Africa. 
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CAJANUS INDICUS, Spretuf. ; FI Br. Ind., ii., 217 ; Legumi- 
Nos^E. The Pigeon-pea, Embrevade, Pois d’Angole, Cytise des Indes, etc., 
dal, cadjan, tuvar {tiiver), tur, thor, arhar (or arar, or or), rahar dal, lahar, 
oroha, gela-mdh, toqari, kanalu, peh-yen-khyung, etc., etc. 

History.—The pigoon-poa would seem to have been introduced into the West 
Indies (Grisebach, FI. Br. West Ind., 191) and to America from Africa, and 
apparently through the slave trade. It has been long cultivated in India, 
})ut nevertheless no Indian botanist has recorded having found it wild, or 
even naturalised, so that there would seem little doubt that in India it is an 
introduc(\l plant. It is not mentioned in any of the early Sanskrit works. 
In illieede’s time (1686) it was regularly cultivated in Malabar, and boro 
practically the same vernacular names as at the present day. On the other 
hand, several travellers mention having found it wild in Africa. Schwein- 
furth, according to Jumello [Les Cult. Colon., 1901, 128), for example, dis- 
(jovered it wild in the region of the Upper Nile. Welwitsch {Cat. Af. PL, i., 
j)t. i., 26()) sj)caks of it as cultivated and wild in the coast districts of 
Angola—its vernacular name being jinsonge or quinsonge. Loureiro makes 
mention of it as both cultivated and wild in China and Cochin-China, but as 
opposed to that view Bretschneider does not allude to it as having been known 
to the ancient ('hineso scholars. Seemann speaks of it as introduced into Fiji 
by the missionaries. In Madagascar it is an important and apparently very 
anciently cultivated plant. 

Varieties and Races.—There are two forms of this well-known pea, which by 
some authors have been viewed as species. They are apparently of independent 
e(jonomic value and hence may be here separately indicatcnl : — 

C. bicolor, DC. ; Sloane, Hist. Jam., 1725, ii., .81 ; Burmann, Thes. 
Zej/l., 1736, 86, t. 37; Hughes, Hist. Barbados, 1750, 199, t. 19; Cytisus 
psvudocajan, Jacq., Hort. Bot. Vind., 1770, i., 54, t. 119; C. Cajan, Tussac, FI. 
des Antil., 1827, 4, 94, t. 32 ; Cytisus Cajan, Descourt., FI. Pittor. et Med. des 
Antil., 1827, iv., 221, pi. 280; Bot. Reg., 1845, xxxi., t. 31 ; Duthie and Fuller, 
Field and Carden Crops, 1882, ii., 20, t. 34, This might bo described as a large 
bush, 6 to 8 foot in height, according to Roxburgh, with a circumference of 
20 feet around the extremities of its branches—in other words, twice the size 
of the next form, 'riio flowers are yellow streaked with purple, and there are four 
to live s('eds in tlie pods, which are also marked with dark streaks. Roxburgh 
(the author from whom most recent writers have compiled) tells us that it is 
commonly sown with the hnst rains in Juno, ripens its main crop in about nine 
months, and yields 600-fold, It is in reality a perennial, but from its yielding 
a poor second crop, is in India usually treated as an annual. In the West Indies 
this is called Congo or Angola pea, and in India it is best known by the name 
arhar. 

C. flavus, DC. ; Rheede, Hort. Mai., 1686, vi., 23, t. 13 ; Plukenot, 
Ahn., 1696, ii., 293, Phyt,, 213, f. 3 ; Rumpliius, Herb. Amh., 1750, v., 377, t. 135, 
f. 2 ; Duthie and Fuller, l.c. 20, t. 33. This is a much smaller plant than the 
preceding. It hius been described as having perfectly yellow flowers, and usually 
only two or tliroe seeds in the pods, which are never spotted. It is known in the 
M'ost. liuli('s as the no-eyo pea and in India as thur or tuver. According to Rox- 
burgji it is sown in September, occupies the soil as a rule for only throe months, 
and yields 100-fold. 

Kabl and AT/iar//. —The recognition of these plants as distinct crops can hardly 
bo viewed as having received in India the attention that the subject deserves. 
They practically correspond respectively to the rabi and kharif phases of most 
Indian cultivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ser.. No. 
6440) is given a beautiful illustration, and description by Sir J. D. Hooker of a 
form of f'ftjaitHM which was grown at the Royal Gardens, Kew, from seed 
supplied from Calcutta by Sir George King. This proved to bo botanically an 
intermoiliate form that broke down the specific distinctions of /lavus and 
€'. bivoior. Subsequent writers accordingly accepted these as but varieties 
of one species. In the plant grown at Kew the flowers were pure yellow, and the 
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stipellae those of flak un, while the spotted pods wore those of Mrofor. ]\Iany 

years previously Jacquin cultivated at the Botanic gardens of Vienna two 

forms of CnjannH, the seeds of which he tells us were obtained from Tranque- 

bar (near Tanjore) and from the Lesser Antilles respectively. The former grew climatic 

to a much larger size than the latter, and flowered freely, ilis admirable plate Influences. 

shows the Indian plant to have been hirai*»t\ The plant cultivated in 

the Antilles has been repeatedly figured and described since Jacqiiin’s time, 

but in all cases it would also appear to be f'. The inference may, in 

fact, be drawn that that form is much more tropical in its habitat tlian /tarun, 

which in India is a cold-season crop. 

Mollison {Textbook Ind. Agri., iii,, 70-3) does not apparently appreciate Bombay Races, 
the full value of the two botanical varieties indicated. Ho tells us that in 
Bombay there are two forms—(1) with white seeds, grown mostly in Gujarat ; 

(2) with red or light-brown seeds, grown to a slight extent in Gujarat and in 
general cultivation throughout other parts of the Presidency. “ Those va¬ 
rieties,” ho then adds, “ appear to hybridise freely when grown mixed.” 

“ The red-seeded variety does not grow well in the black soils of Surat and 
Broach.” Further on he, however, says the tuver is raised mainly as a 
mixed crop, and participates in the tillage given to its associate. It is grown Associated 
with hajra (in that case being sown from 1st to 15th Juno) ; with juar (June- 
July) ; with kodra (Juno) ; with seaamurn (September), etc., etc. Tims in 
Bombay thoro are both rahi and kharif races of this pea, just as in most other 
parts of India, and these correspond doubtless with the botanical varieties 
briefly described above. The existence of two separate crops (the seeds of which 
would most probably not bo interchangeable) is directly stated by the Annual 
Reports of the Department of Land Records and Agriculture, where the area 
devoted to the kharif and rahi forms is shown separately. In the Thana (iazetteer Period of 
it is stated that an early crop occurs on the uplands and a dry-weather crop on 
late or rabi soils, and that these ripen in November and February respectively. 

It is thus certain that the existence of two such crops, one occupying the soil A three-months’ 
for only three months and the other for nine months, is a far more important nine-months 
circumstan(;e than the colour of the pea, the more so since it .seems probable 
that the peas may be white, red or mottled in both varieties, the colour of the 
seed being possibly a racial characteristic. 

Cameron writes of Mysore that there are throe forms of fajaHHs — a large Throe Forma 
form confined to gardens, known as turuk-togari, and two smaller field forms in Mysore, 
known as walada-togari and sanna-togari respectively. Sbnvart, speaking of 
the Panjdb, observes, “ The yellow and parti-coloured kinds are not uncommon, panjdb Forms, 
the one as a cold-, and the other as a hot-weather crop.” Of Raipur, wo road of 
there being two forms of arhar or tur, a small and early form (possibly /inrun) 

Imown as liaroiiay and a larger and late kind called mihi. Both these are said to 
bo sown at the same time, but the former ripens about two months before the 
latter. Duthio and Fuller tell us that oieoior is the form most extensively grown 
in the United Provinces, and that /tnrnM takes its place in the Central Provinces, u. Prov. 

The tur grows remarkably well in Nimar—a man on horseback being often 0. Prov. 
completely hidden within the fields. Roxburgh was told of a third form mot 
with on the highlands which constitute the northern boundary of the Circars. 

J. J. Wood {Hec. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there 
arc) three varieties and that these ripen in January, March and November. 

Basu {Agri. Lohardaga, 1890, 09) observes that thoro are two forms known Two Forms, 
as rnaghoa and cheytoa, so named from the months when they come into season, 
but the rnaghoa has much larger peas than the cheytoa. So again Banorje: Bengal and 
{Agri. Cuttack, 1893, 82) says thoro are two kinds of arhar, the palu or Assam Forms. 
chaitra and the deo or nali. Of Assam, Basu {Agri. Ledg., 1903, No. 5, 13G) 
remarks that the dal grown locally is inferior to the imported pulse, and that 
accordingly it is more frequently raised with a view to protect sugar-cane, than 
as a pulse. It ripens in March to April. 

Cultivation, — Hot^season Peas. —Throughout the world pigeon-pea culti- Cultiva- 
vation has been commended as desirable for all tropical countries, on account tion. 
of the green peas it affords being an excellent substitute for the common 
garden pea, and it comes into season during the hot months when the ordi¬ 
nary pea is not available. With this object in view its cultivation has been 
extended into most temperate and moist tropical regions. An excellent 
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account of the plant, for example, will be found in The Agricultural Gazette 
of New South Wales (1892, iii., 6). In India it is most frequently grown as 
a mixed crop, especially var. hicolor, and more particularly as a rotation 
crop for cereals. The sowings are ordinarily in drills or lines that divide 
the field and often are so arranged as to protect the intervening crop from 
climatic inclemencies. A common system is every fourth row to be tur. 
The yield cannot, therefore, be stated without information as to the 
extent to which this crop occupies the soil. So again it frequently 
remains on the ground for a much longer period than its associated crop 
or crops. If grown alone on good soil the yield may be 2,000 lb. per 
acre, but as a mixed crop it averages about *500 to 700 lb. or even much 
less ; some of the test experiments in the Central Provinces, for example, 
show a yHeld of only 400 lb. It is a hardy plant and thrives in seasons of 
drought when other crops fail. It is one of the best leguminous restorative 
plants known to the Indian agriculturist. \Cj. Agri, Ledg., 1894, No. 7, 198.] 

Diseases and Pests, —E. J. Butler {Agri. Journ. Ind., i., pt. i., 
25 -30) has rendered admirable service by his investigations into The Wilt 
Disease of the Pigeon. Pea and Pepper. “ The former plant,” he says, 
“ has been found to suffer habitually from a condition like that of flax 
(linse(‘(l) which is known as “ flax sickness ” in Europe and America, and 
which has thrown great difiiculties in the way of successful flax cultivation 
in several countries. The flax disease is due to a parasitic fungus de¬ 
veloped in the soil, and an allied fungus is responsible for arhar sickness 
in India.” In conse(|uence consecutive cultivation of llax or pigeon- 
pea on the same soil is followed by disastrous increase of the disease. Ah 
present it is “ found over an immense extent of country ; Bombay, the 
Central Provinces, the United Provinces and Bihar being the areas most 
affected.” It has been reported from the Pan jab ; in fact, “ with the 
exception of Madras,” where Butler says he has “ neither seen nor heard 
of it,” one may assume that wherever the crop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con¬ 
sult Butler’s paper. It will there be found that the fungus in question is 
described to penetrate the tissue of the plant and to accumulate within 
the vessels that (\arry the food supplies, thereby causing the pigeon-pea 
to turn black and decay gradually until it is completely wilted. “It is 
thus clear that no direct treatment can be successful against a disease of 
this type. The parasite early enters the internal tissues of the plant, and 
is then out of reach of any curative application.” Our author conse- 
(]uently explains that there remain but two possible methods of diminishing 
the ravages of this disease. The first is the introduction of longer systems 
of rotation than are usually followed with arhar cultivation, so as to 
give time for the soil to be freed from infection. The second, the dis¬ 
covery or production of wilt resistent forms of the plant. In 1894, while 
touring through the Central Provinces and Berar, I discovered a disease 
very prevalent on the tur, and as(;ertained that it was caused by a parasitic 
fungus on the roots {Agri. Ledg., 1895, No. 20, 322); and very likely, 
therefore, it was the disease here dealt with. 

Turning now to the pests, it may be observed that a caterpillar, ille, 
often destroys the first crop of pods ; but frost is by far the most serious 
danger. On vsar {reh) soils it will not thrive. [Of. Agri. Ledg., 1897, No. 
13, 231 ; 1901, No. 13, 424; Maxwell-Lefroy, Me7n. Dept. Agri. Ind., 1907, 
i., 142, 149, etc.] 
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Area and Production, —It is impossible to form any trustworthy Area, 
conclusions regarding the total supply of this dal in India, or of the area 
under the crop. Mollison speaks of 706,000 acres in the Bombay Presidency. 

Duthie and Fuller estimate for 3J milion acres in the United Provinces 

as partly or entirely under it. In recent Bombay ofileial papers mention 

is made of 566,465 acres kharif and 14,024 acres rahi having been in 

1902-3 under this crop. It is not known if these figures were worked 

out as pure or as mixed crops. In the Season and Crop Report (1905-6), rrovinciai 

the area in the Presidency proper is said to have been 443,365 acres. 

In connection with the United Provinces we read of 2,039,692 acres, 
doubtless mixed crops, and for the Central Provinces 262,493 acres, both 
returns being for 1902-3. In connection with Berar it has been stated 
that for the year named there were 266,709 acres under this pulse, all 
grown as kharif crops. Regarding the other provinces of India no recent 
estimates are available, so that a full statement of the area for all India 
cannot be furnished for any one year. It is placed in ofheial statistics under 
the heading of Other Food-grains imduding Pulses,” of which the total 
for all India has, during recent years, ranged from 27 to 29 million acres. 

Similarly particulars cannot be afforded regarding the trade in the Trade, 
pigeon-pea since it is placed under “ Other sorts of Grains and Pulse.” 

Mollison says that the dry pulse sells at from 35 to 40 lb. per rupee, and crioo. 
in exceptionally cheap years 50 lb. or more to the rupee may be obtained. 

The official publication Prices and Wages (1906, 72-3) gives an elaborate 
statement of the annual returns (seers per rupee) of this pulse in all 
provinces of India back to 1861. A further table (l.c. 122-3) re¬ 
duces these to quinquennial averages, and the following arc the prices 
given for the five years 1^1-5 :—Eastern Bengal and Assam, 10*8 
seers per rupee ; Bengal, 11’75 ; Agra, 12*59 ; Oudh, 13*01 ; Rajputana, 

14*18 ; Central India, 10*32 ; Pan jab and N.W. Frontier Province, 10*49 ; 

Sind and Baluchistan, 9 ; Bombay, 9*56 ; Berar, 10*15 ; Central Pro¬ 
vinces, 10*65 ; Nizam’s Territories, 15*97 ; Mysore, 7*02 ; Upper Burma, 

8*19 ; Lower Burma, 8*37 (the seer equals approximately 2 lb.). 

Economic Value, —In India the pulse is highly esteemed by the Food. 
Natives, who regard it as the third in rank of importance among 
the leguminous Seeds. Taleef Shereef (Playfair, transl., 1833, 10) 
describes it at length, adding that a decoction of the leaves makes an 
antiseptic wash. It enters very largely into the vegetarian diet of the 
Hindus and is sold either in the form of split peas or as pea-meal, of which split I’oas, 
sweet cakes are often made. Many of the early European authors, writing cca-meai. 
of the East Indies, speak of this pea as in demand by seafaring people. 

Rheede, for example, says it is specially valued as a food for ships’ com- valued by 
panics. Burmann observes that pigeons live on it, and men chiefly when teamen, 
on board ship. Decourtilz (l.c. 222) remarks that from the peas may be 
prepared a sort of sago much sought after by British and American 
sailors—an observation that recalls the parody on “ The Mariners of 
England ” who lived on “ yellow peas ” (see Cicer, p. 295). 

Sometimes the tender green pods with their contained peas are in 
India cooked in curry like French-beans. They constitute in fact an Erench-beans. 
excellent Vegetable much neglected by the Europeans resident in 
India. Of the ripe peas there are, as already indicated, at least two 
seasons of their coming into market, viz. November to December for seasons, 
the early crop, and February to April for the late. The chief crop is the 
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last mentioned. The plants are cut off close to the ground by a sharp 
knife and conveyed to the homestead, where they are stacked on the 
threshing-floor. The leaves and pods are then stripped or shaken off 
and the grain thrashed out. The leaves form a valuable Fodder, and 
occasionally a pruning of the young shoots is taken and given to cattle. 
The outer integnment of the seed with part of the adhering kernel is a 
favourite food for milch-cows—it is known as chuni (Af/ri. Ledg., 1895, 
No. 0, 75 ). The pea or meal is largely employed as a cattle-medicine. 
[G/. Cattle Diseases, Agri. Ledg., 1896, No. 28, 275, 283, etc.] 

Chur(;h [Food-Grains of Ind.) gives the composition of the hiiskod pea as:— 
water 10'5 ; allDUTniiioids 22*3; starch 60*9; fat 2*1; fibre 1*2; and ash 3*0. 
'J'ho nutrient ratio is 1*3 and the nutrient value 80. “It is wholesome and 
nutritiou^i wlu 3 ii prop(‘rly freed from the husk, its irritant and laxative character 
lacing thus greatly reduced. It is not unusual to find that the higher-priced 
and finer (pialitios of this pea have been slightly oiled before sale, to improve 
thciir ap})earance. This pra(;tice is not unknown in reference to wheat in the 
South of Eijro{)o.’’ Leather [Agri. Ledg., 1901, No. 10, 350) lias published 
Ills analyses of some four samples of this pea : one, a white, and two, red 
peas from Poona, and a fourth from Cawnjiore. His results for the white pea 
may bo here given to allow of comparison with the above :—moistiu'e 6*77 ; 
oil 0*93 ; albuminoids 13*25; soluble carbohydrates 51*38 ; fibre 18*10; soluble 
minerals 0*44; sand 3*13; total nitrogen 2*45; albuminoid nitrogen 2*12. 
I.eatlim* thus fonn<l liiglier proportions of fibre and minerals than given by 
most other chemists. \Cf. Oreshoff, Cheni. Zeit., 1903, No. 42.] 

The stalks are used as fuel, the larger ones being prized for the charcoal 
sold to the makers of gunpowder. The thin straight branches are employed 
for roofing and basket-work, as also for the wattling of carts and the tubular 
wieker-worlc linings of wells. 

Lac-insect In Northern Jiongal and Assam the arhar is spt^cially grown as a food-plant 

fop lac-insoct. One of the earliest accounts of this special indu.stry (lac- 
‘ rearing) was written by Buchanan-Hamilton in his Statistical Account of Rangpur 

(1SU9). lie there gives the plant the name of mendu-holai and says the seed 
is sown in the spring, generally in the form of a hedge around gardens. In the 
beginning of the cold season the insects are applied by tying to each bush a 
s;nall branch containing those about to produce larva?. A year afterwards 
tlu^ twigs of the bushes are then found to bo covered with the lac incrustations 
[Agri. Lcdg., 1901, No. 9, 218). There would seem to bo much less lac roared 
on arhar in Bengal nowadays than in former years. In Assam the opinion 
is hold by the Garos and Miris that while the lac-insoct may be roared on many 
plants, the arhar forms its most convenient and suitable food. If sown and 
well watered in November, the young plants are fit to bo transplanted at the 
clo.so of the following rains—end of October—and eacli should average 4 foot 
in height. They should bo planted 4 foot by 8 foot apart (aboiit 1,360 to the 
acre), and will be ready to receive the insects two years after date of sowing, 
'riiey should he charged with stock-lac in November : about 40 lb. will be 
neci'ssiiry to tlu) acre. One year later, the crop should be obtained, each bush 
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch 
about £144 per acre, less expenses. If well cared for and properly pruned, 
to prevent lloworing, seed for next year’s crop being loft on the bushes, the 
same plants may continue to yield for several years. [Of. Agri. Ledg., l.c. 232, 
271 ] 

Silkworms. Jumello [Lcs Cult. Colon, (Aliment.), 1901, 128-31) gives a most interesting 
account of tlio cultivation of this plant in Madagascar for the purpose of feeding 
a special silkworm (larulibc) of that country. This industry exists mainly in 
tlio south of the island at Betsileo. It would appear to be a silk that 
resembles tasar or cri. The landibe is said to be the itot-overas vajtmi of ento¬ 
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed 
within the bushes for that purpose. It lays its eggs in March, is in chrysalis for 
one month, and takes eight days to spin its cocoon. It requires a warm, sheltered 
situation. Tussac (FI. des Antil., 1827, iv., 94-6) also alludes to the fact 
Arhar Silk. that a silkworm is roared on the leaves of the Angola-pea. Arhar silk would 
thus seem well worthy the attention of the Indian cultivators as a possible 
additional source of revenue. 
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CALAMUS, Lhiu. ; FI Br. Ind., vi., 4:^6-62 ; Bcccari, Rec. Bot, 
Stirv. Ind., ii., 197-230; Gamble, Man. Ind. Timhs., 1902, 734-7; Mason, 
Burma and Its People (ed. Theobald), ii., 137-9; Brandis, hid. Trees., 
1906, 650-4; Palmed. A genus of tropical palms, often climbing; 
the long rope-like stems of several species constitute the chief qualities 
of the Canes and Rattans ” of commerce. 

History. Rattan, it may be explained, is synonymous with Cane, is 
in fact identical, being the Malay word rotan —a cane. In modern 
usage the word “ reed ” denotes as a rule a hollow grass-stem (the 
bamboo is an arborescent reed), and the word “ cane ” impli(?s a solid 
palm-stem. The separation into canes and reeds, whether etymologically 
correct or not, is a convenient industrial distinction. In fact the only 
desirable exception might be made in the case of the solid bamboos 
(male bamboos, as they are often called). These are used as walking- 
sticks, lance-shafts, and even more directly for some of the purposes for 
which the true canes are specially employed. But certain species of one 
or two other genera of palms .such as Da monorops and 
are used indiscriminately with those of iUthuitus as true canes. 

Species and Varieties. —Before proceeding to discuss the Indian 
trade in “ Canes and Rattans ” or to furnish particulars regarding the 
associated industry of Basket or Wicker-work, it may be desirable to 
enumerate the more important species and to exhibit, while doing so, 
their habitats, their better-known vernacular names, and their special or 
individual properties and uses :— 

Calamus acanthospathus, oh//. ; the gouri-bet, pukha-het, rue, ru, etc. An 
extensive climber found in Eastern Nepal, Sikkim, Blmtan and the Jvha&ia lulls 
at altitudes of 2,000 to 0,000 feet. Gamble says, “ the host of tho rattan canes 
of Sikkim. The canes are rather thick, and where obtainable are used for cane- 
bridges, chair-making, and walking-sticks, but are now getting scarce.” 

C. gracilis, Roxb., FI. Ind., iii., 781. The mapurd)et, kraipang, hundi-het. 
Upper Assam, the Khasia hills, Cachar and Chittagong—a species with very 
slender canes. 

C. Guruba, Ham., in Mart., Hist. Nat. Palm, iii., 200, t. 175, f. 1; 
{Deemonorops Guruba, Mart., l.c. 330, vnr. Mastersianus and mr. Hamiltonianus). 
Tho keymi (or kycing~ni), aundi-het, guabi-bet. A .scandont plant mot with in tho 
forests of Bengal, Assam, the Khasia hills, Chittagong and Burma. Tho slender 
canes are used in basket-work. 

C, latifollUS, Roxb., FI. Ind., iii., 775; Beccari {l.c. 211) regards macracanthua 
as a subspecies. Tho dangribet, briH, korak-bet, .min, yama, yamata kycir (or yan-ma- 
hta) ; and var. macracanthua — ruebee, rabi, groom, phekori-bet. A stout climber 
found in the Sikkim Himalaya, the Torai and East Bengal to Assam, Chittagong 
and Burma. These canes are very strong and much in demand for walking-sticks 
and all forms of basket-work ; tho brul has the reputation of being best suited 
for walking-sticks. This is by far the strongest cane that finds its way into 
Indian trade at all plentifully. By most persons, in fact, it would very possibly 
be regarded as the true rattan of the commerce of the Eastern side of India 
and of tho greater part of Burma. 

C. leptospadix, GHff. The lat, chemchun —a scan dent slender species of tho 
damp valleys of the Eastern Himalaya and Terai swamps, the Khasia and 
Naga hills and Manipur. Canes thin and apparently not of much value, though 
used locally. 

C, Rotang, Unn. ; Roxb., FI. Ind., iii., 777 ; FI. Br. Ind,, vi., 447 ; 
Mart., Hist. Nat. Palm, iii., 334, t. 116, f. 8; Blumo, Rumphia, 1847, iii., 33; 
C. Roxburghii, Griff., in Calc. Journ. Nat. Hist., v., 43; G. monicue, Roxb., l.c. 783; 
C. acipionum, partly Lamk., Encycl., vi., 304; Dodge, Useful Fibre Plants of the 
World, 102. A very numerous assortment of vernaculars might be given for this 
plant such as :— bet, bent, pepa, pemu, prabba, veta, natar, perambu, rotan, etc. 
An extensive climber found in the Central Provinces, the Deccan, Karndtak, 
Konkan and Ceylon. According to Roxburgh it is a native of Bengal and the 
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Coromandel Coast, delights in a rich moist soil, where there are bushes and^ trees 
for it to climb on. It seems probable that Roxburgh may not have sufficiently 
separated this from the two following species as cane-yielding plants. Jilotntia 
proper is not met with in Bengal. The slender stems are the common rattans 
of Central and Southern India ; they are used for basket- and wicker-work, 
eliairs, mats, blinds, etc., but are not strong though easily worked. [Cf Taylor, 
Topog. Stat. Daccay 1840, 52 ; Brandis, Ind. For., 1887, xiii., 55 ; Thiselton- 
Dyor, Ind. For., l.c. 185.] 

C. tenuis, Roxb., FI. Ind., iii., 780; Griff., Palms Brit. Ind., 1850, 57, 
t. 193, A, B, c ; Train, Rec. Bot. Surv. Ind., ii., 347. This is the bet, bent, 
chachi-{8anchi) bet, bandhari bet, kring, jalla bet, jali, etc. A very long scandent 
plant mot witliin the Sub-Himalayan tracts from Dehra Dun eastwards to Assam, 
Sylhet, Chittagong and Pegu. This is the common cane of Northern India 
and Bengal, ft is largely used for basket-work, mats, screens, chairs, etc., etc. 
The fruit is eaten in times of scarcity. \Cf. Innes, Jungle Prod., etc., 1898, 13.] 

C. vihlinalis, WUld. ; Palmajuncus viminalis, Rumph. —a Javan plant; 
var. fasciculatus, Bccc. {C. fasciculatua, Roxb., FI. Ind., iii., 779). The 
harn-brt, pepa beti, amla vetasamu, kyeinga, etc., and according to Roxburgh 
it is the uynha-vetuH of Sanskrit. It is a stout scrambling and climbing species 
of Tjower Bengal, Orissa, the Karnatak, Chittagong, Burma, the Andaman Islands, 
Pcmang and Cftcliin-China. Caiui thin but strong, makes excellent walking- 
sticks and is tlio chief rattan of the Eastern Peninsula. 

Daemonorops Jenkinsianus, Mart., Hist. Nat. Palm., ii., 327 ; Train, Rec. 
Bot. Surv. Ind., ii., 347. This is the gola het, gallah, etc. A stout scandent 
rattan found in l^astorn Bengal, Darjeeling Terai, Assam, the Khasia hills, the 
Sundribans and Chittagong. The canes are long but are said to be rather soft, 
though extensively used for basket-work. 

D. Kurzianus, Becc., l.c. 219. A stout species of the tropical forests of 
the Andamans, giving useful canes and a kind of dragon’s-blood gum. 

Plectocomla himalayana, Gnff. ; Calc. Joum. Nat. Hist., v., lOO. FI. Br. 
Ind., vi., 478. 9310 runul, ranol, etc. A gregarious climber found in the Sikkim 

Himalaya. The thin stems are employed for tying fences and in common basket- 
work. 

Canes and Rattans: Basket- and Wicker-wor*k.— Few 

plants are more useful to the inhabitants of moist tropical regions than 
the canes and rattans. The long scandent stems constitute the canes of 
commerce. 

The stems when freshly cut contain a large quantity of liquid, 
which may be collected by blowing through short lengths, and from 
this, by evaporation, a red resin may be obtained. One of the best- 
known (pialities of that resin is sometimes called East Indian Dragon’s- 
blood.” This is, however, for the most part prepared from the fruits of 
sev(‘ral species of CuBninis^ met with in Eastern Sumatra, South Borneo 
and Penang. The gum exudes naturally from between the scales of the 
fruit, but inferior qualities are obtained by boiling the fruits or by tapping 
the stems. The only Indian species hitherto reported as affording this 
resin is />. Kttrzitnut.s— ii species already briefly indicated. The false 
Dr agon’s-blood, met with in Indian commerce, is imported into Bombay 
from Sumatra, Penang, etc., in large cakes or is found compressed into 
bamboo tubes. The true Dragon’s-blood is, hoAvever, procured from 
Socotra and is derived by tapping the stems of several species of 
Drara ntf jiot CaUmuts. [Cf. Yearbook oj Phatmacy, 1884, 234-6 ; 1897, 
180; Pharm. Journ., 1893, xxiv., 47, 108; Pharmacoq. Ind., iii., 532-5- 
Keiv Bull, 1906, 197-9.] 

The fruit in the species of Cniaunts is produced in great clusters, and 
the inner succulent layer is often an edible refreshing bitter-sweet pulp. The 
roots and young sprouts arc eaten as vegetables and somewhat resemble 
asparagus. But the species of the above-mentioned genera owe their chief 
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Trade In Canes 


BASKET- AND WICKER-WORK 

value to the great strength more particularly of the outer woody layer of 
their long flexible stems. As substitutes for ropes these are invaluable, and Rope 
in the countries where they abound, canes 300 to 400 feet in length are fre- 
quently employed as the bearing-ropes of suspension-bridges. They are 
also used in towing heavy objects, stones, logs of timber, etc., and formerly 
were rnuch valued in the East as cables for ships. The smaller cancs are 
extensively employed throughout the world in basket-work both entire Rasket-work. 
and stripped. Chairs, sofas, couches, baskets, etc., arc constructed of 
entire canes wound round and round and fastened to each other by thin 
strips of the cane-bark. When the interstices are filled up, they become 
water-tight baskets and granaries. A strong and durable lloor-mat is Mats, 
similarly made of these canes placed close together and lield in position by 
binders of cane-bark. Canes are also very largely used as walking-stit^ks, waikintj-sticks. 
umbrella-handles, and to give strength in saddlery and harness. Loureiro 
{FI. Cochinchin., 1790, 210) under C. Scipionu7n says, “ Pro baculis ex 
dignitate, vel elegantia maim gestandis ”—a description fully applicable 
to the Malacca and Whangee canes of to-day. But of course the chief wimns^oo cauos. 
European use for canes is in furniture and basket-making. Machinery 
is now utilised in stripping the barks into cane-ribbons, thus leaving 
the core in the form of a perfectly round and even rod. These rods 
are employed in the construction of fancy baskets, chairs, window-blinds, 
where great strength is not essential, and they have the advantage over 
the silicious stronger bark-iibbons in that they take colour readily. The 
waste fibre obtained during stripping and trimming the ribbons and cane- 
rods is used in upholstery along with, or as a substitute for coir. Wiesner Material. 
{Denkschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 15-6) refers 
repeatedly to the Chinese employment of rattans in the manufacture of 
paper. Tschirch {Indische Heil-und Nutzpflanzen, 1892, 169) very pictur¬ 
esquely describes the varied uses of the cane from caned boyhood to cano- 
seated dotage. His illustrations are forcible, but add little or nothing new. 

[Hanausck, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 255-61.] 

Trade in Canes ,—The Forest Departments of the various provinces Trade, 
of India, including Burma, publish annual reports from which it might 
be gathered that the yearly crop of canes amounts to about 10,000,000 
maunds and the annual revenue therefrom from Rs. 50,000 to 60,000. The Production. 
Reports of the Conservators of Forests in Burma for the year 1904-5, 
for example, show a total revenue from canes amounting to Rs. 37,775. 

The imports of cancs and rattans into India from foreign countries import, 
may be said to average from 30,000 to 40,000 cwt., valued at from 2 to 3.^ 
lakhs of rupees (38,436 cwt., valued at Rs. 3,85,674 in 1906-7). These come 
mainly from the Straits Settlements and Siam. The exports to foreign Exports, 
countries of Indian canes come to from 1,000 to 3,000 cwt., valued at from 
Rs. 20,000 to Rs. 50,000 (2,427 cwt., valued at Rs. 38,100, in 1906-7), but 
in addition there is also a re-export trade (foreign canes exported) formerly 
of about the same quantity and value as that just mentioned, but showing 
a considerable diminution in recent years (673 cwt., Rs. 11,291, in 1906-7). 

It is thus significant that India, with its vast supplies of canes and rattans, 
should not be independent of foreign tropical countries, and the explanation 
may possibly lie in the cheaper sea as compared with land transit. Large 
towns like Bombay, Calcutta and Madras find it more economical to 
obtain their supplies from the Straits than from the inland fovests of 
India. (See Baskets, p. 115; also Mats and Matting, p. 775). 
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CALOPHYLLUM 

INOPHYLLUM PINNAY OE DOMBA OIL 

Mast-wood 

[Cy. Paulud /Egineta (Adams, transl.), iii., 171 ; Linschoten, Voy. E. Ind. (ed. 
Hakl. Soc.), i., 96-7 ; Birdwood and Foster, E.I.C. First Letter Book, 201, 480 ; 
Milburn, Or. Comm., 1813, ii., 133, 506; Robinson, Desc. Acc. Assam, 1841, 
53-4, 360, 368-9; Lowin, Hill-tracts of Chittagong, 1869, 131-2; Jackson, 
Comyn. Bot., etc., 1890, 158; also in Journ. Soc. Arts, xxxvi., 1109, 1122; Agri. 
Bull. Straits and Fed. Malay States, April 1903, 129-36, 157-60; Bull. Imp. 
Inst. Board Trade Journ., siippl., Dec, 31, 1903 ; Wicsner, Die Rohst. des 
Fflanzenr., i., 172, 339; ii., 59, 185, etc.] 


P-E.P., CALOPHYLLUM INOPHYLLUM, Lhni. : FI. Br. Ind., i., 

273 ; Gamble, Man. Ind. Timbs., 57 ; Cooke, FI. Pres. Bomb., i., 80 ; 
ast wooc. Ind., i., 173; Brandis, Ind. Trees, 1906, 54; (JIuttifer^.. 

Mast-wood, tile .sultana-chanipa, surpan, surangi, pinyiay, punang, puna, 
undi, ponnyel, etc. —punngaa (Sansk). An evergreen tree, which in some 
localities, especially when near the sea, attains a considerable size. It 
is indigenous throughout the Western Peninsula, (Jrissa, Ceylon, Burma 
and the Andaman Islands, and is distributed to the Malay, Polynesia, 
Australia and the islands of Eastern Africa. 


rooii S[iii 


'rucaniiiliac^. 




Oil: 

J’nuiay or 


I'llu'iiic. 


I'AtlMct. 


Timbor. 


Mdst.s, 
bpars, etc. 


Species and Varieties.—Besides the above there are four other species of 
faiophifliiiin worthy of special mention in this place. These are:—(1) 
/tatffantinint. Wall., tlie kandeh, kironli, kraidonc ; an evergreen tree of Northern 
and Eastern Ikaigal, the Khasia hills, Chittagong and Martaban. (2) f. spevta- 
hUv, WillcL, tlio 'pantaga, lalchumi, dakar-tdladd; a tall evergreen tree of 
'l\‘nass(nim, tlio Andaman Islands and Ceylon. (3) tomeiitosmu. Wight, — 
tb(^ boon 8par, nagari, snrhoni, etc. ; a large evergreen tree often 150 foot in 
h(‘ight, self-])ropagated in tho western coast forests from N. Kanara to 
'rravancor(‘. (4) 4'. iviuhtiamttu. Wall. ; the hohhi, irai, cheru pinnay, an ever- 
grc'i'ii tr('e found iilong the Western Ghats from tho Konkan to Travancore. 

Properties.—There appears to bo little doubt that tho true Gum Tacamahaca, 
fonniirly att ributc'd liy some writers to inonitf/iiittH. is neither obtained from 
that nor from any other Indian tree. But when wounded the stems and also the 
fruits of the mast-wood exude a small quantity of bright-green jileasantly scented 
Resin (soluble in alcohol) vv'hich is not collected nor made any use of at the present 
day. Rhe(‘(h' obs<M'vt‘s, liowover, that it is emetic and purgative, so that it would 
appear to havi> Ix'cn formerly of medicinal value. From the seeds is expressed a 
griMMiish-coloured Oil, known as Pinnay or Domba Oil. According to some the 
y i(‘ld is as great as 60 ])er cent, by weight, and tho oil is said to congeal when cooled 
b(*low 50 ’. TJio .seeds are colkjcted twice a year, in August and again in February. 
Tiu' oil posse.sses a di.sagrceablo odour and flavour, but is fairly extensively used 
for burning, and is valued, especially in Polynesia, as an external application in 
rh(‘umatic affections. Mixed with chatdmagra oil (p. 1068) is also employed for ex- 
antlu'inatous eruptions. In Pondicherry tho oil is behoved to bo very useful 
ill tho treatiiK'ut of scabies, a property specially mentioned by Rheodo in 1686, and 
again by Rumphius in 1750. The chief centres of production are Bombay, 
Goa, Travancon', Tinnevelly, Tanjoro, Puri, etc. It is said to fetch a little 
more than half the price of cocoanut oil and is fairly extensively exported from 
India to Burma. 'Phe oils of 4\ totnt'nfosnttt and JVitfhtianttin' are 
.similarl}^ ex])rt‘ss('d from tho seeds, but do not differ in properties and uses from 
that of #. inuithijiintit. Rimipliius affirms that in his day the bark was 
boiled down along with that of a plant which ho named Sideroxylon, and the 
decoction given as a purgative ; ho also states that warriors carried a little bottle 
of tho oil by their sides and smeared it on their spears and bolts, believing that 
they were thcrel)^' more likely to pierce the objects against which they were thrust. 

’Phe Tim HER is moderately hard and close-grained, and by Sebort {Lea Bois 
dc la Nouirlle Calrdonie) is believed to be magnificent for cabinet-work. Ail 
tho species, and in particular the Poon Spar f. tinnvntosum, are highly 
serviceable for masts, spars, railway-sleepers, machinery, etc., but for these 
purposes are much less in demand than formerly. Linschoten ( Voy. E. Ind. (ed. 
Hakl. Soc.), i., 67) alludes to tho “long masts for shippes ” sold at Cananor, 
and Hamilton [Neuj Acc. E. Ind., 1744, i., 267) says tho Poon-masts are heavier 
and stronger than fir. They are sometimes employed, especially €\ poiynnthntn, 
in boat-building. [Cf. Elliot, FI. Andh., 1859, 155, 160 ; Moodeen Sheriff, Mat. 
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CALOTROPIS 
GIGANTEA 

Ak 

Med. Mad.j 1891, 46—7 ; Bidio, Cat. Prod. Paris Ex.^ 1878 ; Man. Trichinopoly^ 

1878, 77 ; Lisboa, Useful PI. Powb.y 12 ; Hooper, Kept. Eabor. Ind. Mus. (Indust. 

Sec.), 1904-5, 24, etc.] 

CALOTROPIS GIGANTEA, if. Hr.; and C. procera, B. D.E.P., 

Br.; FI Br. Ind., iv., 17 ; Wight, lllusL Ind. Bot., ii., t. 155, 156 a; also ii.’, 33-49. 
7c., t. 1278 ; Gamble, Man. Ind. Tiynhs., i^\ ; Cooke, FI. Pres. Bomb., ii., Niadar. 

151 ; AscLEPiADEiE—-the Swallow-worts. 

Habitat. —The two species indicated above are so nearly the same from 
the practical standpoint that they may here be treated conjointly. The 
former is an erect spreading perennial bush which chieliy frequents waste 
lands in the warm moist tracts of most tropical countries, in India being 
especially abundant in Bengal, Assam, South India, and distributed to 
Ceylon, Singapore, the Malay and China. The latter is a slightly 
smaller plant, met with chiefly in the drier regions, and so far as Lidia 
is concerned is most abundant in the Sub-Himalaya (from the Indus to 
the Ganges), also in Central India, Rajpiitana, the Deccan and Upjier 
Burma, and is distributed to Persia and Tropical Africa. Both species 
are known by the following names :— maddr (sometimes written by 
Europeans as mudar or even muder), dk, dkanda, drka, rui (a name 
specially suggested by the silk-cotton), yercurn, erukkam, jilleda, yckka, 
erukku, etc. But the former species is sometimes called the purple and 
the latter the white dkanda —the drka and dlarka. The name maddr is 
derived from the Sanskrit manddra, hence the synonyms rudra, aditya, 
surya-'pattra. To its name arkaparna (sun or lightning-leaf) is doubtless 
due the tradition of its blinding properties. 

History.—One of the earliest European writers to describe this plant was J^ros- 
per Alpinus {De PI. JEgypti, 1592 ch. xxv.). Ho tells us that it is the heiddsar 
of Alexandria, where it grows in damp places. Riieede was the earliest Indian 
botanist to narrate its properties {Hort. Mai., 1679, ii., t. 31), and he furnished 
a most accurate drawing of it. Ho calls it cricu. Kumphius {Herb. A^nb., 

1755, vii., 24, t. 14, f. 1) gives a poor illustration but describes the plant 
in great detail under the name of niador. Jones Res., 1798, iv., 267) 

deals with it under the name area. Roxburgh placed it in the genus AHvtvithtH, 
and Robert Brown a little later assigned to it a separate position under 
CaiatrtutiH. It is a sacred plant with certain Hindii.s, and is associated with the sarrod to 
observances of the ynaruts or winds, the demigods of rudra. The ancient Arabs Rudra. 
also appear to have had superstitious beliefs regarding it since they associated 
it with sun-worship. It is a popular tradition in many parts of India that 
the great Emperor Akbar was so named from having been born under the 
shade of an ak bush. It is the ushar of the Arabs and the khark of the Per¬ 
sians, but the f«jrmer seems to bo a generic v/ord for milk-yielding plants and 
was possibly restricted to i niotroitis at a comparatively late date. Abu Hanifeh 
was perhaps the first Arab writer to give an explicit account of it, but much 
useful information will bo found in the writings of Ebn Baithar (vSoutheimer, 
transl., 1842, ii., 193). \Cf. Joret, Les PL dans UAntiq., 1904, ii., 354.J 

Properties and Uses. —This plant may be vsaid to yield Gutta-percua Products, 
from the milky sap ; a strong Fiure from the bark ; a useful Floss 
from the seeds ; and a Medicine from the root-bark. Space cannot, 
however, be afforded to do more than review even these properties very 
briefly, and there are many minor ones that cannot even be mentioned. 

The Gutta-percha. —The inspissated and sun-dried sap (milk) drawn Qutta- 
from the stems constitutes the madar gutta of India. Hooper (Rept. Labor, perclia. 

Ind. Mus. (Indust. Sec.), 1905-6, 29) calls it a p.seudo-gutta and gives its 
composition as “ 37*9 insol.; 52*9 resin ; and 9*2 ash.” He then adds that 
it contains large quantities of alban and fluavH resins (see p. 627). There 
are large tracts of the sandy deserts of Rajputana and Central India, as 
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oiOANTEA THE INDIAN MADAE PLANT 

Madar Fibre 

riant ai 5 Q Qf Sind, in which this plant is not only the most prevalent but almost 

Common. Only foim of Vegetation met with. In many instances also it has been 

observed to be the pioneer in the reclamation of sterile tracts (see Alkalis, 
Beh, p. 53). If, therefore, a demand could be originated for any one or 
all collectively of the products of this plant, much good might result to 
I'sefui Crop for India. Its production could be fostered and by selection and cultivation 
j>oor Soils. quality and quantity of the produce improved, until the plant assumed 

the condition of a regular crop for poor soils. But unless some method 
could be designed for extracting the milk from shoots cut on account of 
their fibre, it is feared that it would not pay to tap the plant specially for 
Mptii.xi of its gutta. The stems and twigs are too small and the yield from each too 
little to justify the opinion that methodic tapping would prove remunera¬ 
tive as an industry by itself. Moreover, it has been found by chemical 
i)( f(‘( t of iho experiment that (Ja/otropis gutta, being a fairly good conductor of 
electricity, is not suited for electrical purposes and is thus very possibly 
debarred from one of the most profitable markets for this class of product. 
Heyne {Tracts, etc., Ind., 1814, 245) says that the milk instead of reddening 
vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.] 
Bark Fibre. Bark Fibre .—The bast fibre has attraiTed considerable attention and 


Impossible. 


yield. 


.lliirdly 

tli^tnimiisliable 
from Mlk. 

(iiciit Strcnj^'tli, 


Paper Materials. 


been spoken of as one of the best of Indian fibres. The great difficulty 
appears to consist in the inability to separate it rapidly and cheaply. 
Unfortunately the fibre cannot be prepared by retting the stems since 
it is reported to rot when so treated, and yet the cleaned fibre when made 
into fishing lines and nets (as is the case in Karachi) seems quite durable 
and very strong, especially when used in sea-water. Mr. Liotard, after 
many experiments performed in Calcutta with fibre-extracting machinery 
generally, arrived at the unfortunate conclusion that the hopes formerly 
entertained by himself and others regarding this particular fibre were 
never likely to be realised :—(1) because of the small percentage of 
fibre (1‘56) to weight of steins, and (2) the shortness of the ultimate 
fibre. But in recent experiments conducted at the Imperial Institute 
with a sample procured from Madras, Dunstan found that the staple 
measured fully 12 inches. [Cf. Agri. Ledg., 1899, No. 2, 7.] Dodge 
[Usejul Fibre Plants of the World, 1897, 104) observes that an acre of 
ground planted 4 by 4 feet with this plant will yield 10 tons of green 
stems and 582 lb. of fibre : this would mean a yield of roughly 2*6 
per cent. He then adds that the fibre possesses many of the qualities 
of flax though somewhat finer. Its fineness, tenacity, lustre and softness, 
in fact, fit it for many industrial purposes. Cross and Bevan found that 
when nitrated it could liardly be distinguished from silk, and long years 
ago Wight showed that a rope of this fibre broke with a weight of 
407 lb. when a similar rope of cotton gave way with 346 lb., and coir 
with 221 lb. Tt is, however, quite incorrect to affirm, as has been done 
by Wiesner {Die Rohst. des Pflanzenr., 1903, ii., 317), Dodge and others, 
that this fibre is widely used in India. Although prepared to a small 
extent for very special purposes, the greatest possible difficulty was 
experienced in procuring the few pounds required. 

Mr. G. W. 8trettell {New Source of Revenue to India) advocates the 
value of this plant as a paper material. Routledge did not form a hit^h 
opinion of its qualities. [Cy. Kew Reft., 1877, 37.] It may thus be fittin^y 
concluded that were it found possible to utilise the gutta as an additional 
source of revenue, the fibre, either for textile purposes or paper-making. 
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GRASS-CLOTH oioantba 

Silk-cotton 

might, in spite of all that has been said to the contrary, prove worthy of 
special consideration. [Cf. Agri. Ledg., 1899, No. 2.] 

Floss. The coma of hairs or floss from the seeds constitutes one Floss, 
of the so-called vegetable silks or silk-cottons. This was chemically siik-cotton. 
examined by Cross (Agri. Ledg., 1897, No. 17, 365) and found to 
possess an abnormally high percentage of furfural. It was further be¬ 
lieved to give evidence of being unsuited for some of the purposes of unsuited for 
the textile industries. Dunstan, in a report dated November 18, 1904, Textiles, 

speaks of Calotropis floss as containing a much smaller proportion 
of cellulose than cotton. He shows C, floss to contain 04*3 Oeiiuiose Low. 

per cent, cellulose, and C, pvovera 69*8 per cent., while under similar 
conditions cotton yields 95 to 96*5 per cetit. In practical experiments 
it has been found that the staple was too short and too light for existing 
machinery, the latter property allowing it to be blown away. It is, 
however, a soft, very white floss, with a beautiful silky gloss, and has 
been repeatedly spun experimentally in Europe, and the textile produced 
much admired. Reporting on a sample of the floss submitted to him 
by the Imperial Institute in 1897, Mr. C. E. Collyer observed that some 
years previously the floss had been in demand for fancy textile purposes. Fancy Toxtiios. 
but that it had dropped out of use owing to the difficulties arising from 
variation in the quality of the parcels sent and the intermittency of the rntennittent 
supply when requirements arose. He thought that the trade might be 
revived if a moderate but continuous supply could be guaranteed, (food 
quality floss might realise id. to 5c^. per lb. The pods and seeds should 
be removed but the floss left in its natural condition unopened and 
discoloured portions removed. Notwithstanding all this, no progress has 
been made in the utilisation of ^he fibre. In India it is largely employed 
for stuffing quilts, its lightness being of groat advantage, and in upholstery rjphoistorj^ 
it holds a recognised position, since pillows and cushions stufled with it 
are said to be very cool and refreshing. It is also to some extent regularly uno^ 

spun and made into fishing lines and nets. At the Delhi Durbar Ex- 
hibition, His Highness the Nawab of Bahawalpur showed one or two 
rugs woven of madar floss, and these were much admired and supposed iiugs. 
by many to have been made of silk. 0. Latimer (Monog. Car pet-making 
Pb., 1907, 9) speaks of the attempt being made in Bahawalpur to grow 
the ak required in carpet-weaving. [Cf. Kew RepL, 1881. .‘V2-3 ; Watt, 

Ind. Art at Delhi, 1903, 433 ; Hanausek, iMicro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 70.J 

Early Records of the Floss.—Sncfi then is all that can bo said of the utilisation Famed Textiles, 
of this floss at tho present day. I^ut there would appear to be little doubt that a 
few centuries ago this fibre was regularly spun and woven into some of tho most 
beautiful textiles for which India was then famed. Human labour was of jnuch 
less value then than at the present time. Modern advances coupled with the import 
of cheap European goods seem to have destroyed the old industry. It would 
appear fairly certain that the madar floss was tho “ grass,” tho “ cloth of herbos,” Grasb-cloths. 
“herba ” etc., of early European travellers and traders in Bengal, more especially 
Orissa ’ Further that the traffic they allude to gave to the English language the 
expression “ Grass-cloth,” which later on became associated with a textile derived 
from China. Thus Ciesar Frederike about 15G3-7 (Hakl. Voy., ii., 358) speaks of 
“ Cloth of herbos,”—“ a kinde of silke which groweth amongst the woodes without 
any labour of m’an, and when the bole thereof is growon round as bigge as an 
orenge, then they take care onely to gather them.” Rhea could never have 
been found as a wild plant in Orissa, and the allusion to the “ bole or fruit from 
which the fibre was obtained precludes rhea from consideration altogether. 

The passage most unquestionably denotes ratotvopi^ yiyantea. This view is 
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CALOTROPIS 

oiGANTKA GKASS-CLOTH OF EAKLY WRITERS 

“Hearbe Bengalen” 

confirmed by Fitch in 1585 {Hakl. Voy., ii., 359), who gave an account of his 
explorations of the Ganges, including Orissa (Orixa, as he calls it) where there 
was “ great store of cloth which is made of Grasse which they call yerua'^ That 
vernacular name is clearly a form of the word that denotes Caiotropif* through¬ 
out Orissa and the Karnatak to this day. Doubtless also Linschoten’s “ Hearbo 
Bengalen ” was the same textile. I have purposely made reference to Linschoten 
under uivea because all modern writers whom I have been able to 

consult quoto the above passages, and several others to the same effect under 
rhea, in place of rv»/o/poi>#/w, to which they most undoubtedly belong. Pyrard, 
who visited India in 1601-10, in his chapter on Bengal ( Voy. E. Irid. (ed. Hakl. Soc.), 
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming 
to more recent dates, Alexander Hamilton [New Acc. E. Ind.^ 1727, i., 393), who in 
1688 visited Bengal and passed up the Ganges to Benares and Patna, describes 
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and 
of “ herha (a sort of tough grass) of which they make ginghams^ pinascos, and 
severab other goods for exportation.” Even so late as 1813 Milburn mentions 
“Iirrlia among his Bengal piece goods “ herba taffatios.” 

TafTaticH.*’ Though it is certainly most surprising that this ancient industry in silk- 

cotton bixtilcs should have died out completely and been all but forgotten, 
it is a useful object-lesson of tho possibilities of the future, which manufacturers 
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.) 
Medicine. Medicine, —It would take many pages to indicate even a tithe of 

the information that exists on the varied medicinal properties of the 
milk, the flowers, the leaves and the root-bark. The late Dr. Kanny 
Lall Dey regarded madar as a useful medicine when given during 
TnirrnuUcnt rcmissioii of intermittent fevers, and especially if these were associated 
with eczema. The majority of Indian medical writers extol the merits 
Dysentory. of tlic root-bai’k iu the treatment of dysentery. In order to verify these 
opinions, the study of madar was taken up by the Central Indigenous 
Drugs Committee of India. Authentic parcels of the root-bark were 
procured and made up in the form of both a powder and liquid extract. 
These preparations were issued to a selected number of Hospitals and 
Dispensaries throughout India, with the suggestion that they should 
be used as alteratives and alterative tonics. By chemical tests it had 
of i^ark. been previously ascertained that the bark of mature plants was prefer¬ 
able to that of immature ones, since they contained a higher percentage 
of the acid and bitter resinous matter on which the property depended. 
Ultimately an extensive series of reports came to hand (Reft. Cent. Indig. 
Drugs Comm., 1901, i., many passages), the combined verdict of which 
j)oui.tfui would seem to be that as a substitute for ipecacuanha it is not so satis- 

fporlcu factory as its reputation would seem to imply. In fact in acute dysentery 

and chronic diarrha^a it is found undesirable and certainly less efficacious 
than ipecacuanha. When given in large doses it frequently occasioned 
nausea and vomiting, so persistent and severe as to make the drug objec¬ 
tionable if not dangerous. In small doses of say 3 to 5 grains of the 
powder (preferably) its action on the stomach was that of a mild stimulant, 
hence the opinion was often expressed that it might with advantage 
be combined with cinchona in the treatment of certain fevers. As an 
emetic the powder, in doses of 30 to 40 grains, was found very effectual. 
In the Hemp Drugs Commission's Report (1893-4, i., 156) it is mentioned 
that the juice of the madar is employed to enhance the potency of ganja. 
[Cf. Taleef Shereef (Playfair, transl.), 1833, 5 ; Taylor, Topog. Stat. Dacca, 
1840, 57 ; Hooker, Him. Journ., 1854, i., 36-7 (temperature of leaves and 
sap) ; Elliot, FI. Andh., 1859, 74, 111, 162, 176 ; Jackson, Comm. Bot. 19th 
Cent., 1890,127; Pharmacog. Ind., ii., 428-37 ; Kanny Lall Dey, Indig. Drugs. 
Ind., 1896, 56-7 ; Collett, FI. Sim., 1902, 315; Gaz. Multan, 1901-2, 17.] 
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CAMELLIA, Lhin, ; FI Br. Ind., i., 292-3 ; Fndex The, Jacobus D.E.P., 
Bontius, Hist. Nat. et Med. Ind. Or., 1631 in Piso, 1ml. Utri. re Nat. et 66 - 88 ; 

1658, pi. 88 ; The Sinensium, Ja,coh Breyn, Exot. PL, 1677, 111-5, 4 x 7 ^ 0 ^^^*’ 
with plate (said to have been made after a sketch bv William ten Rhyne ) ; 

Thea, Kamipfer, /Uno. Exot., 1712, 605-31, pi. 1-2; Thexi japonensis, 

Valent., Ihst. Simp., 1722, 132-43 and 2 pi. ; Bohea Tea and Green Tea, 

Hill, Exot. Bot., 1759, pi. 21-2 ; Thea hohea and T. viruUs, Lettsoin, Nat. 

Hist. Tea, 1772 (new’ ed. 1799) with 2 coloured pi.; T. viridis. Smith in 
Bees's Cf/cl., 1819, xxxv. ; T. stricta, hohea and viridis, Hayiie, Gewachse, 

1821, vii., pi. 27-9 ; C. Thea and C. viridis. Link, Eniim. PL Hart. 

Berol, 1822, ii., 73 ; T. viridis and T. hohea. Booth, Trans. Hort. 

Soc., 1830, vii., 519; T. viridis, Bot. Mag., 1832, No. 3148; C. hohea 
and theifera, Griffith, Notulce, 1854, iv., 553, 558; Ic., iv., t. 601, 
ff 1-3 ; T. virkhs and hohea, Choisy, Mem. Soc. Phgs. Geneve, 1855, xiv., 

151 ; T. chinensis, Seemann, Trans. JAnn. Soc., 1859, xxii., 337-52, t. 61 ; 

Money, Prize Essay in Journ. Agri.-Hort. Soc. Ind., 1871, iii., 143 441 ; 
Thiselton-Dyer, Journ. Linn. Soc., 1873, xiii., .329 ; Heuze, Les PI. Indust., 

1895, iv., 206-7 ; Watt, Pests and Blights of the Tea Plant, 1898 : Watt 
and Mann, l.c. 1903 ; Watt, Tea ami Tea Plant, Journ. Roy. Hort. Soc., 

1907, xxxii., 64-96 ; Ternstr(emia(’e;e. 

Species and Varieties of Tea.—Linnanis (trVa. PL, 17.‘17) indicated two genera, Botanical 
Thea tind Tame!Ha. Tlie differences he estai)lished turned on whether or not Name, 
tlie stamens wore free from each otiier or united, jukI on the number of cells and 
seeds in tlie fruit. Accordingly he placed 'tltea in Poli/amlria Monogynia and 
i'aaieiiia in Monad el phi a Polyandria. Subsequently (^’p. Pt-, 175.3, 515, (h)K) 

Linnanis assigned the tea plant as the typo of 'Thea and the Japanese Camcdlia 
as the type of f aaieUia. But it has since been abundantly established that 
Linna'us was incorrect in regarding the stamens as being free in the tea plant, and 
it is a matter of everyday knowledge that on the same te^i plant fruits may bo 
found with one, two, three or more seeds. ■Modern botanists are accordingly (juiy one 
rigreed that the two genera cannot be separately upholii. Hence it may bo regarded < icims. 
that priority of accurate generic recognition of tl»o structural pecailiarity of the 
stamens (were there no other considerations) necessitates the retention of the 
name t aiaeilia. and the reduction of 'Thea. Turning now to the specific name. 

In the first edition of the Species Plantarum, Linnauis (without giving any 

description) called the tea plant Thea ami remarked that ho had seen 

some specimens with six petals and others with nine, but he left it to those who 

had the opportunity of studying the living plants to say whether that peculiarity 

denoted two or only one species. In the second tnlition of his work (published 

1702) Linmeiis discarded the name T. sinensis (without giving any reason) 

and accepted Hill’s conclusion that there were two plants, which he named Supposed to 1m 

T. hfthea —the plant with six petals—and t. viriaiM —tlie plant with nine petals. Specion. 

Liniiceus then adds (still following Hill) that the leaves are longer in rirhltn 

than in hohea, but he says nothing of Hill’s contention that the former yields 

“ green ” and the latter “ black tea.” In the third edition of his work Linnaais 

made no alterations, but in the fourth (prepared by Willdenow, 1707) a few 

additional particulars are given (of the two forms above indicated) and r. hohea 

is referred to two varieties :— (a) lajca — a plant with rough elliptic oblong loaves 

—and (6) nirieta —a plant with plane lanceolate leaves. 

Seemann pointed out that on his own copy of the sixth edition of the Genera Ono Genus and 
Plantarum, Linnseus had written certain corrections which show that the material One Species, 
then to hand had induced him once more to amend and amplify his description. 

Since then many botanists have striven to uphold the two Linnasan genera, 
their recognition being regarded tis justified by certain trivial peculiarities of 
the calyx or, as Seemann affirms, of the stamens, but the final conclusion of 
the majority of writers, as already indicated, seems to be that they constitute 
but one genus and one species of tea. Engler and Praiitl {Pflanzenfara., 1895, 
iii., 6, 182-3), the most recent authors, reduce Taaieitia to Thea. and restore 
the rejected name Thea MineaHiM. But it would seem that that specific name 
cannot be given as a collective appellation for the many races of the cultivated 
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tea plant, since it was rejected by Linnaeus and, as Seomann points out, is geo¬ 
graphically hardly correct. Long years ago Sims {Bot. Mag., 1807, 998) recorded 
the conviction that there was hut one species of tea, and further that Then would 
have to be reduced to fameiNn. Link, however, accepted tw'o forms of the tea 
plant, and called them CnmeUin Then and eirhUs, and thus reduced Then 
to f’nttteiiin, 

Bohea. The name itohen is a corruption of Wu-i (Bu-i) mountains in Fuh-kien, long 

famous for Black Tea. According to Martyn (Miller, Gard. Diet., 1807), Linnspus 
gave the name Tnnteiiin in honour of Kamel, a Moravian Jesuit, who collected 
plants in the Philippine Islands and sent them to Kay and Petiver between the 
years 1G83 and 1700. The Abbe Berlese thinks, however, that the genus was 
Introduction to named after an Italian, Father Camelli, who is said to have introduced 
Europe. ^ T. jnponien from Japan to Europe in 1739. Linnaeus {Hort. Cliff., 1737, 204) 
makes the interesting observation that although sev'en separate consignments of 
seed had been received at Clifford’s garden in Holland, none had germinated, 
nor was iVe aware of any garden in Europe where the plant had been grown. 
Commenting on that statement, Brejm refers to J. Commelin {Cat. PI. Hort. 
AmHtel., 1080, 340), who makes mention of the cultivation of the tea plant, but 
whether, adds Breyn, raised from seeds or live plants transported to Europe, 
he was unal3lo to ascertain. This little episode brings to mind the repeated 
references to the sacred associations of the Chinese and Japanese with their 
tea industry and their unwillingness to furnish information regarding it. In 
fact the explanation of the failure to germinate the seeds may very probably 
Boiled Seed. have been due to the not unusual circumstance of these hav’ing been boiled before 
being allowed to be exported. Du Halde {Qen. Hist. China (Engl, transl.), 1730, 
iv., 21) speaks of tea as “ another plant made use of in Physick.” He then 
tells us that “ the best tea grows in the middle of the trees which ure most exposed 

Bent with Long to the sun.” ” The tea whose loav'es are long and large is the best, on the 

aad Lurge contrary that which hath small short leaves is not esteemed good ; that which 

hath its leaves (uirled is the most valuable, and that which liath them (juite 

stnootli is the worst.” Here w'e hav'e the practical man discussing the large- 
and small-leaved forms of the plant for which the botanist of that time invented 
nanu'S. But history is only repeating itself. Had the Indian planters C(3n- 
sidered these and other such passages they might have saved themselv’-es the 
trouble and expense of introducing the small smooth-leaved Chinese plant, and 
taken at once to the large and bullato-leaved Assam indigenous. 

There are .several cultivated and wild forms of fnmeiiin. })ut only the 
two that are of economic interest and, it might be said, of exceptional value to 
man, need be here dealt with :— 

Garden 1. Camellia japonica (including sn^nutinn). The Cultivated or Garden 

Camellia. Camellia. This plant may bo spoken of as a modern introduction to the 

gardens of Europe and India. It is accordingly not de.scrihed by the early 
fatliers on gardening. The year 1792 is generally mentioned as that of greatest 
interest in the history of the camellias, since all the better known kinds may be 
said to have appeared simultaneously about that time. For twenty to thirty 
years subsequently considerable interest was taken in their cultivation, and the 
number of forms, grown in hothouses, multiplied rapidly. But the great delay 
in their first arrival may be accounted for by the maritime struggles for su- 
jiremacy in the Eastern trade, between the Portuguese, Dutch and Spanish, 
whicli culminated in their temporary expulsion from both Japan and China. 
To this same circumstance also is largely duo the shroud of religious .secrecy that 
opp(3sed the devehipment of the trade in— 

The Tea 2. C. Thea. The Tea Plant ; the fa or ch'a, she, theh of the Chinese and 

Plant. tsfa, cha, ts-cha of the Japanese—words which have practically accompanied 

the prepared leaves as tea, te, tay, the, cha, chai, etc., etc., into most of the lan¬ 
guages of Europe and Asia. The English word tea was originally pronounced 
like the Chinese te or tay, hence Pope {Rape of the Lock, 1712) rhymes it with 
obey. It changetl, however, very shortly after, since Edward ^loore rhymes 
it (1750) with ” Mrs. P.” 

Wild rtmt. Habitat.—Several writers report having met writh the tea plant in a wdld con¬ 

dition in certain parts of China and Cochin-China. It w^is discovered wild, or 
at all events completely acclimatised, in various parts of Assam by Bruce, Scott, 
Jenkins and Charlton, and the so-called indigenous habitats were examined by 
the ” Tea Commission ” and specially reported on by Griffith. In 1882 the 
wild tea plant was found by me as a foVest tree or large bush in the eastern ♦racts 
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of Manipur, and again, in 1894, wag specially investigated in the Naga hills 
in connection with an effort to ascertain to what extent tlie pests >ind blights 
of the cultivated tea plant existed on the wild or acclimatised stocks, Tliere 
would seem little doubt that it has been cultivated for several centuries at least, 
in Upper Burma and the Shan States, and doubtless may bo wild in these 
countries also, thougli according to most observers it occurs in isolated spots, 
similar to those in the greater part of the Assam area; hence it could of course 
under these conditions be upheld as a survival of former cultivation rather 
than as manifesting a truly indigenous liabitat. [Gf. Agri. Ledg., 1896, No. 27. J 
History.— Bretschneider {Bot. Sin., 1892, ii., 20, 130-1) states that the tea! 
plant is mentioned in the ancient Chinese Dictionary, the Rh~ya. It is 
there called ki/Ci and k ii-tii (fc ii moaning bitter). Be further explains that 
the Chinese character T\i, which has so many other meanings in the early Chinese ciiinese 
classics, may, however, have specially meant tea. He then adds that the Accords, 
comparatively modern Chinese character ch'a arose through a confusion with 
that of fu, somewhere between 202 b.c. and 25 a.d., but that it did not come 
into general use much before the 7th or 8th centuries. So in the same way the 
character ming, which wnuld appear to denote the tea plant, occurs as ining 
ta^ai (== tea vegetable) in works written some centuries b.c. The Shans and Vegetable Tea. 
Burmans to this day use pickled tea-leaves (see Letpet below) more as a vegetable 
relish than as a beverage, and it seems possible that this may have been the 
condition of use during the earliest classic times of China. We road that Wang use ns n 
Meng, father-in-law of the Emperor, in the middle of the 4th century, was fond bevernge. 
of drinking tea, and set it before his friends, but they found it too bitter and 
generally declined, feigning indisposition. So again Brcitsclmoider tells us 
that according to the Ch'a~pu —a special treatise on tea, published between the 
10th and 13th centuries—the Emperor Wen-ti (589-605 a.d.) was recommended 
by a Buddhist priest to drink boiled ming loaves as a medicine for headache. 

It is somewhat curious that Keempfor relates a similar Japanese tradition that 
would seem to attribute the introduction of the plant to that country by Darma, 
the third son of an Indian king. But if the t'u of ancient Chinese classics be 
accepted as denoting tea, it may have originally boon viewed as a medicine 
obtained from the plant known as ming, cKuan and kutu. The habit of drinking 
a decoction of the specially pre,.ared leaves, there would seem no doubt, is of 
comparatively modern origin. In the 8th century a.d. we have the first un¬ 
doubted evidence of tea having become a regular industry, for in the annals of 
the Tang Dynasty we learn of its being subjected to an imperial duty. It was Inipftrial Duty, 
not regularly cultivated in Japan until the 13th century. That tea drinking in 
the rest of the world is quite a modern habit may be inferred from there being 
no classic names either for the plant, the prepared leaves or tlie beverage, in 
Japanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin. 

Marco Polo, who travelled in China (in the tea districts of Fuh-kien) in the Silence of 
13th century, makes no mention of tea, neither the plant, the vegetable nor the Poio. 

beverage, and yet it is well established that the plant and its properties were 
as fully known then as to-day. [Cf. od. Yule, ii., 37-8, n.J But in passing 
it may be added that he similarly does not record having found the 
people in any part of his long travels drinking coffee. His omission to record 
tea is the more curious, however, since four centuries previously (9th century) 
the Muhammadan merchant Solaiman (according to Reinaud, Relat. des Voy. 
fails par lea Arabes et les Persians dans VInde et ii la Chine, 1845, i., 40) wrote, 

** The people of China are accustomed to use as a beverage an infusion of ti^o 
plant, which they call sakh.'" “It is considered very wholesome. This plant 
(the leaves) is sold in all cities of the Empire.” [Cf. Macpherson, Hist. Europ. 

Comm. Ind., 1812, n. 130]. Ramusio (in the introduction to his edition of 

Marco Polo published in 1545) mentions having learned of the tea })everage 

from a Persian merchant, Hajji Muhammed. It was used all over the country of 

Cathay, where it was called chiai. In 1560, Caspar da Cruz (in Purchas^ Pilgrimes, 

iii., 180) refers to the porcelain used by the Chinese in presenting to their friends 

the beverage cha, Maffeius {Hist. Indicarum {Select. Epist. ex Ind.) 99), in a 

letter from Ludovic Almeida dated Nov. 1505, similarly says that it wa« 

the custom with the Japanese to show their friends with pleasure the pots, 

cups, etc., employed by them in drinking of a certain herb, reduced to powder, 

which was called chia. Maffeius (in the text of his work which was originally 

published in 1588) attributes the freedom of the Chinese from certaiTi diseases JfchbUaand 

(stone, etc.) to their habit of tea-drinking, and the Chinese (like the Japanese), Japan. 
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}m) iKlds, take fri'viit prido in the teapots which they use in giving a friendly cup. 
'rnlpiuH {Obficrv. Medicfr, 1(»41) extols the merits of tea as a medicine. It is 
somewhat significant that Garcia do Orta makes no mention of tea as one of 
the commodities brought from China and Japan to India. Linschoten {Voy. 
hJ. Ind., ir)!)H(ed. Hakl. Soc.), 1885, i., 157), who usually compiles from Garcia, 
practically repeats Maffeius’s account of tea-drinking in Japan. Trigantius [De 
('hrist. Kxp. in Simis, IGlfi, i., G8-9) speaks of the hot-tea drink of the Chinese. 
Casper Hauliin {IHnajr, Theat. Bot.y t(V23, 147) was apparently tlie first scientific 
or botanical writer wbo makes mention of what would appear to have been tea. 
Ihit the [)assago in question does not occur in his earlier work (the Phytopinax, 
J59fi). He calls it chaa and des(‘ribes it as his seventh variety of Fosniculum 
(Kennel) ! Absurd though this may seem there would appear to be no occasion 
to doubt that he is speaking of tea. Hontius, a Dutch physician resident in 
Batavia— (Hist. Nat. ct Mvd. Jnd. Or.y 1().31, in Piso, Ind. Utri. re Nat. et Med.y 
l(>58, 87)—tells us that his friend General Spex had removed all doubt as to the 
luiture of t'lie tea plant, since he had studied its cultivation in Japan. Bontius 
th(‘n goes on to say that the finer (pialitios of the decoction are often so bitter 
that sugar lias to he added to make it palatable, and he compares the beverage 
to the “ rare ” (coffee) of tlie Muhammadans (see p. 354). He then urges 
that tlie ditfei'cnco between black and green tea is only in the method of prepara¬ 
tion—a fact that took Europe nearly two centuries to accept. In Piso there is an 
excellent (‘ngraving of fatueiiia Then (the Chinese form) drawn from nature in 
Japan by D. ( 'aron, and prc.sented to Piso; Caron wont to Japan in 1038 under the 
Dutch E.I. Company, [l^retschneidor. Hist. Evrop. Bot. Disc, in China, 1898, 25.] 
Fit‘'t Moritioii Albert do .Mandelslo {Travels, in Oletwius. Hist. Muscovy, etc., 1002, 15, 18) says, 

of ’I'c.edniikin),' “ At our ordinary meetings every day we took onely The, which is commonly used 
all over tlu^ Indies, not onely among those of the Country but also among the 
Dutcli and Englisli, wlio take it as a drug. The Persians instciid of The drink 
their A'o/mco.” IJiis same statement occxirs in Ovington’s Voyage to Suratt 
(1089, 305-9, 427). It is curious, however, that in the Ain-i-Akbari, 1590, 
no mention is made of tea. It was convoyed to Europe by the Dutch East 
India Company, and from Holland was carried to England by Lord Arlington 
and others. In KifiO tea-drinking bad become so general that it was taxed 
along uith coffee, chocolate, etc., and sold at the coffee-houses. The English 
lOast India Company soon gave attention to it. In 1()04 they iniule a present 
of sona^ tea to King Charles IT., and in 1(>77 the C'ompany had taken 
steps to secure a regular supply. At this time tea sold in London at £5 
luity on'rni. b> 1^19 a pound. A few years later (1089) a direct duty on imports (which 
amounted to 5,v. a ])ound) was imposed. It is furtlier noteworthy that at 
that tinu’' the East India Company drew its supplies for Eurr)pe viii Madras 
imd Surat and not direct from Cluna. This circumstance would thus give 
an air of plausihility to the statement made by Mandelslo that tea was 
drunk in India about the same time, if not before, the liahit had been origi¬ 
nated in England. Ev(*lyn {Mem., 1990, ii., 20) speaks of having examined 
a specimen of the “ roote of thea which was so perplexed largo and intricate 
that it was wonderful to consider.” Petiver {Op. Hist. Nat., 1797, i., t. 21) 
shows a chair made of the roots of the tea plant whicli was presented by the 
1 irvt “ New East India Company ” to Lord Somers. Curiously enough, one of the 

*■'*^■"'’'■‘9 earlic'st and at the same time moat instructive botanical specimens of the tea 

plant extant is in the Sloane Herbarium of the Biitish Museum (Ixxxi., 
f. 48). It belongs to a. series of specimens said to have been collected 
m ^Malabar, between 1998 and 1702, by Samuel Browne and Edward Bulkley. 
Browne was a surgeon in the service of the East India Company, and died some 
time prior to 1703. He was succeeded by Bulkley. Both of these officers made 
extensive \>otv\n\evd eoWeetiens, \vV\\el\ were sent the most part to lames 
Petiver. It is prst possible that long prior to the discovery oi the indigeiious 
tea plant in India or to the importations from China of seeds and plants accom¬ 
plished by Gordon and Fortune (pre.sently to be described), the tea plant had 
actually been conveyed to India and cultivated experimentally somewhere on 
the ^lalabar coast. But wdiat is most curious of all is that the plant so 
grown was not €'<t»netiia Then, Link unr. buhea (the plant presently being 
cultivated most freijuently in the plantations of South India), but uar. rit'idin, 
and was thus very similar to the so-called “Assam Indigenous.” It is, moreover, 
just possible that upon this very specimen was based the name Then vlridim, 
as given by Hill and arlopted subsequently by Linnieus. In fact Linnaeus pos- 
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sessed only one leaf of the plant, so that tho type of tlie species has to be accepted 
as given by Hill {Exot. Bot., l.c.). 

It may now be aseful to refer to a few recent writers and to thus carry the Story of 
story nearer to the present time. John Coakley Lettsom, in the second edition 
of his splendid work, says that he agrees with Ktempfor and Staunton in thinking 
that the question of green and black teas, as also the various qualities of those, is 
a matter of soil, age of leaf used and metliod of manufacture, and is not duo to 
there being two botanically different plants. He gives, however, a coloured 
plate of the “ Green Tea ” plant and another of tlie “ Bohea Tea.” Both these 
are of course f. Thva, Link, but by Assam planters the former would doubtless 
be characterised as a hybrid, with linear-oblong bullated leaves (swollen 
between the veins), while the latter would be viewed as the typical so-called 
Chinese plant, with short ovate-oblong thick, smooth, dark-green leaves. It 
would thus seem that the finer tea plant of China was Thea tirhits, Linn., 
and formerly was, and probably still is to-day, not unlike the Assam indigenous ; 
and hence very possibly stock of the most inferior qualities only was allowed 
to be exported to India. If this surmise be correct it is highly likely that but 
for the discov'ery in India of a superior indigenous plant, the establishment 
of the tea industry there might have been retarded by many years. At all 
events Indian planters regard the introduction of the so-called Chinese small- pi^nt 

leaved plant as having been a calamity which it has taken tliem years of in [udia. 
heavy expenditure to efface. It is somewhat significant that, while tho questi(»u 
of the green and black teas has been thus for the second time satisfactorily 
disposed of, it should have been allowed once more to bo revived, by certain 
subsequent writers, and to thus disfigure the literature of tea for a great 
many years. But to return to Lettsom’s most valuable work. It is referred 
to several chapters and focuses in these all the practical information brought to 
light by the more trustworthy previous authors. Tho cha[)ters are :—i. Authors 
on Tea (8-18), in which reference is made to 120 separate books or reports 
on tea that had appeared between 1505 and 171)1) (most if not all these have 
been examined by me in preparing this article) ; ii. Origin of the Tea Plant 
(19) ; iii. Trade in Tea (24); iv. Soils and Method of Culture (20) ; Gathering 
the Leaves (29) ; vi. Method of Cutting (33) ; vii. V’^arieties of Tea Plant (38) ; 
viii. Ball or Brick-tea (40), etc. This brief abstract of some of the more 
important portions of Lettsom’s book must sulfico to indicate its great merit 
and historic value. Staunton {Auth. Acc. Macartney, Emba»ny China, 1798, i., 

22; ii., 464) records the exports from China in Englisli and foreign ships, 

1776-95—a truly monumental work very largely drawn upon by Lettsom and 
others. Tho (quantity is there shown tluctuating between 12 and 37 million 
pounds. The King’s duty on Tea between September 1784 and March 1797 
amounted to £4,832,189. Barrow {Trav. China, 1806, 572), who was Secretary 
to the Earl of Macartney of the British Embassy, practically (jontinues the 
record given by Staunton, and many instructive particulars will bo found in 
Milburn (Or. Comm., 1813, ii., 520-42); Cooper, {Trav. Pioneer Comm., 171); 

Murray {China, ii., 337) ; Macpherson {l.c. 128-32). From these and s\ich- 
like works we learn that in 1703 tho imports were 100,000 lb. ; in 1721 they 
attained 1,000,000 lb., and for the hundred years 1710-1810 the aggregate sales 
by the East India Company amounted to 750,470,016 lb., valued at close on 130 
million pounds sterling. In 1722-44 the duty was fixed at four shillings a pound 'iVxiation of 
excise,with in addition a customs’ due of 14 per cent, on the average price. From 
1784-95 the duty was gradually remitted until it fell to 12.4 percent. Unfortunately 
in 1795 the old course of raising money by taxing tea was again re.sortt‘d tn and 
steaAAy augmeiAviA wwVA VW.N v\. cvl i'.evvt. and in 

consequence tho sales stood stationary at 21 million pounds. But by an Act (A 
T arliament the Bast India Company’s monopoly was abolished ; vxnrestr\ctod trade 
stimulated competition and reduced the price very greatly. At the same time the 
duty was Jowerod to from 1 . 9 . 6d. to 39. a pound according to quality. Jn J856 
the duty became 1.^., in 1867 it was 6d. a pound, and in 1906, .5d. a pound. 

Species and Varieties of the Tea Plant. —In the first days of tea planting Species and 
in India, though tho presence of a wild lea plant was regarded as an indica- Varieties, 
tion of the suitability of the land, the wild plant itself was not v’iewed with 
favour as the stock to bo employed. In fact, as already pointe<l out, tho opinion 
was expressed most strongly by all or nearly all the exports of 1834-7 in favour 
of imported Chinese stock. 

While that is so it may be said that for the past thirty or forty years the 
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plante^rs iiav'e fleplored the day when the so-called Chineso tea plant w'as brought 
to fndia. At present no planter would for a moment dream of planting Chma 
t(*a, few wr)uld even grow the hybrid, while the majority would cultivate but 
one only of the several so-called indigenous stocks. The China plants imported 
in the* e‘arly years of the industry still exist, however, and have furnished the 
seed for a considerable part of the present tea area. In consequence of the 
crossing of the Indian and Chine.se plants there has come into existence the ex- 
tenHiv(} series of so-called hybrids. Perhaps the clearest conception may, there¬ 
fore, b(^ o})tained by an attempt to chissify the forms, as near as may be possible, 
on botanical standard.s. 

In a paper road by mo before the Royal Horticultural Society (to which 
reference has already been iniide) I have given my views in some detail. Link 
(/.c, ii., 73) wjis the first botanist who definitely placed the tea plant under the 
genus I'atnefiia, and tis alretuiy observed he recognised two forms, viz. Thea 
and There would seem, however, no great advantage in regarding 

the forms indicated as anything more than varieties if not cultivated states of 
on(‘ species. Thus ; — 

Assam Tea. Camellia Thea, Unk, Vht, (a) vlridls ; Then viridis, hum., Sp. PL, 1762, 735; 

(hren Tea, Lidtsom, Nat. Hint. Tea Tree, 1799, pi. 1 ; T. viridis, Hayne, 
(ieiv ichsc, 1821, vii., pi. *29; Booth, Trans. Hort. Soc. London, 1830, vii., 558; 
T. (tusaniica. Masters, Journ. Agri.-Hort. Soc. Ind., iii., 1844, 63 ; Assam Tea, 
Wall., Jonrn. As. Soc. Beng., 1835, iv., 48, pi. 2 ; C. ? Scottiana,, Wall., Cat., 
3()()8; 'riiistloton-Dyer, Jonrn. Linn. Soc., 1873, xiii., 329; etc., etc. 

Under this 1 assort the following races and cultivated states :— 

1. Assam Indigenous—This has the mature leaf ranging from 0 to 7f 
inches in length, and from 2g to 2} inches in breadth. It contains about 16 
v('ins on each sidt‘ of the midrib. In passing it may be here observed that the 
value of the number and condition of the veins in the classification of the culti¬ 
vated races of t(‘a, was first pointed out in the Pest^ and Blights of the Tea Plant 
(ed. 1898, 15, 46-9). But there are numerous subraces of the Assam stock, 
su(‘h lus the Single, Bazelona, etc. Collectively they are the most highly prized 
and most widely cultivated of all the Indian forms of the tea plant. It is, how- 
evtn-, sonuuvhat curious to read in Ovington’s Voyage to Suratt (1689, 308) that 
three kinds of tea wt're in his time conveyed from China to India, namely, “ Bing, 
Single and Belie.” This is apparently the first niention by a European writer 
of “ Single,” and tlie surmise naturally arises, how came that name to be given 
to one of the Ix'st of the Assam indigenous plants ? 

2. Lushai—Sometimes called “■ Cachar Tndigenou.s ” or “Light-leaved 
Manijiur.” Under favourable comlitions this forms the largest leaf of all the 
Indian tea plants. It has been measured from 12 to 14 by 7^ inches and 
rect)rded as possessing from ‘20 to 24 veins. It is not found wild outside the 
Lushai lulls and South Cachiir. It is a rather delicate plant and will not safely 
hear the hard pruning which may be given with impunity to other teas. 

3. Naga Tea—This has a long, narx'ow leaf, generally from 6 to 9 by 2 to 
.‘U inches, with as a rul<' from 16 to 18 veins. It is very little cultivated except 
in one or two gardens on the borders of the Naga hills, such as Amguri, but is 
reported to be often used as a crossing stock. 

4. Manipur.—This is the wild tea of the Native State of that name. It exists 
thi'ii' purely and sinqdy as a forest plant, the seed of which, but not the leaf, is 
valued. It is now grown fairly extensively in Cachar and some parts of Assam. 
It is a larger, coarser and broader-leaved plant than the Assam indigenous. The 
average mature leaf is from 6 to 8 inches in length and 2^ to 3^ inches in 
breadth and usually contains 2*2 veins. 

5. Buniia and Shan —Too little is known of these teas to allow' of their 
critical separation from the Manipur plant. The leaves are smaller, thicker, 
more acutely serrated and distinctly more elliptic in shape than with the other 
teas. 4'he plant in (jue.stion has possibly been grown for centuries more as a 
vegt'table than as a s«»urce of the beverage. This circumstance may be found 
to have produced prt)perties with which we are at present not familiar. (See 
p. *2,35 under Letpet.) 

6. Yunnan and China.— Fortune [Three Years' Wanderings in China, 1847, 

68) speaks of the country south of the Yang-tse-Kiang as the region of Chinese 
T. the tea being shipped from Shanghai and Ningpo. Crawford {Journ. 

Emh. to Siam ami Cochin-China, 1830, ii., 264) speaks of the plant seen by 
him having leaves ** twice or three times the size of that of Bohea tea.” 
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Var, (/3) bohea ; Thea hohca^ Linn., l.c. 734; Lettsom, l.c. 41; Hayne, Hybrid Tea 
l.c. vii., t. 28 ; Bot. Mag., 1807, xxv., t. 998 ; etc., etc. The Bohea Tea of Fortune 
and others ; the Hybrid Tea of Indian tea-planters. 

Fortune (l.c. 197*-224) found this as the chief plant in the great black-tea 
country of Fuh-kien, the tea which is shipped from Canton and Hongkong. It 
is a small-leaved plant with not more than 12 to 14 veins on either side of the 
midrib. It is freely admitted by planters to be a cross between vlt hiin and 
the plant presently to be indicated. 

Var. ( 7 ) stricta ; this is the form represented in the Linnican Herbarium Chinese Tea 
by a specimen. No. 1, but which bears no name nor any record. It is also India, 

the T. vhuMitn in Petiver {Mus. Bar. Nat., 1695, n. 983, in Brit. Museum) ; 

Then fitHcia, Hayne {I.C., 1821, vii., t. 27); Chinese Tea of the Indian tea-planters. 

This small bush may be seen in Indian seed-gardens flowering and fruiting freely, 
and thougli never pruned it preserves all its characteristics and rarely shows any 
departure toward unr. The leaves are thick and leathery, from 1 

to 24 inches long, and vary from yV to J inch in breadth. It has rarely ever 
more than 8 definite nerves, while has 16 and bohea usually 12 to 14. 

It is essentially a bush, and even if given the chance it rarely if ever takes the 
popJar-troe form of the otlier races. No one haS recorded the existence of this 
plant in a truly wild condition ; and what is much more curious, it is more 
abimdantly represented in herbaria as coming from India than from China. 

Var. (5) lasiocalyx ; T. laaiocalyx. Planch.. MS. ; T. viriciis. Wall.. Cat.. Malacca Tea, 
n. 979 ; ? i C. axillaris. Roxh.. MS. {Bot. Reg., t. 349, for description). This 
interesting form appears to have been met with alone in Malacca and Penang, 
and is perhaps tlie most tropical of all the forms of Catoetiht actually cultivated 
as tea. It seems probable that it may have originated by hybridisation with 
oat\ virifiiM some of the better known forms of tea, such as uar. nteieta. In this 
light the suggestion above made that it may bo the plant Roxburgh designated 
as V. aoritiaris becomes of more than botanical interest. At all events both the 
locality and description given by Roxburgh suit var. taf*iova!y.r to a remarkable 
degree. This is the plant seen by Griffith at Pringett near Malacca. 

In order to obtain the true value of the characters above indicated that are 
dependent on the veins of the leaves, it is necessary to examine the shoots which 
spring directly from old wood, that is to say, shoots low down on the stem. Of 
the Manipur and Assam plants—those in most favour in India at present—it may 
be said tliat the former is much more hardy than the latter and should accord¬ 
ingly be used wherever liability to drought exists. The .Assam gives, however, 
a thinner and more delicate leaf with more flavour, and the value of the tea made 
from it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should 
be avoided ; in other words, all plants that show from 10 to 14 veins—the inter¬ 
mediates between var. riritUn and NtHcta. [Cf. Pesta and Bliyhta ( 1 st ed.), 42-50 ; 

Mann, Factors Deter. Quality of Tea. Ind. Tea. Assoc.. 1907, No. 4.] 

EARLY ENDEAVOURS IN INDIAN TEA-PLANTINQ. 

Discovery of Tea Plant in India .— Difficulties having arisen with Early Bn- 
China, the British Government realised the danger of having no other deavours. 
source of tea supply than China. They accordingly interested the East 
India Company in an effort to produce tea in India. Sir Joseph Banks, 
in 1788 , recommended Warren Hastings to attempt its cultivation in introduction of 
Bihar, Rangpur or Kuch Bihar. It appears to have been discovered 
in Assam, perhaps originally by Major Bruce, subsequently in Manipur by in India. 

Mr. Scott, somewhere between 1821 and 1826, but little attention was 
paid to that circumstance until some years later. Lord William Bentinck, 
Governor-General of India, in a Resolution dated January 24, 1834, 
warmly took up the matter of Indian tea cultivation. A Committee was 
appointed by him, with Dr. N. Wallich as Secretary, to report on the 
most hopeful situations for an experimental cultivation. Mr. G. J. 

Gordon, of the firm of Mackintosh & Co., was dispatched to China to 
procure seed, to collect information, and to bring to India Chinese cultiva¬ 
tors. He was, however, shortly after recalled because wild tea had been 
re-discovered by Jenkins and Charlton in Assam. But had Bruce and 
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Scott’s discoveries received the attention they deserved, Gordon very 
possibly would never have been sent to China. As it was, Wallich 
refused to believe that even Jenkins’s plant was the true tea plant until he 
Appointrmnt or had a sample of tea made from it and sent to him. In due time a Com- 

aicommiriHioii. niissioM was appointed to visit Assam in order to report on the discovery 

of Indian indigenous tea. It consisted of Drs. Wallich, Griffith and Mc¬ 
Clelland. They could not agree as to the plant, but for the purpose of 
the Government experiments recommended that the Himalaya should 
be first tried, then Assam, and lastly the mountains of South India. 
They then added that *’ the China plant and Jiot the degraded Assam 
Bifw-k and plant ” sliould be experimented with. The controversy about black and 

Green'jeas. gpecu tea and of the separate plants from which these were supposed 

to be madvi was doubtless the will-o’-the-wisp that largely influenced 
Wallich to lav down the dictum that the Indian plant was a (JameUia 
and not a Thea—i\ distinction, as has been shown, without a difference, 
and on(‘ which greatly retarded the Indian tea industry. Unfortu- 
iiatcdy for Wallich his so-called ('amelUa has since proved very much 
more valuable than the the merits of which he extolled and which 

alone, in his opiiiion, should have been cultivated. It may be here added 
that it is remarkable, when so much difference of opinion prevailed and the 
existence of wild t(‘a in Assam had even been challenged, that no one thought 
of drawing attention to the specimen of the tea plant from Malabar 
preserved in the Sloane Herbarium. Had this been done, we should in all 
probability have been told the history of that sample more definitely than 
we are ever likely now to learn, and at the same time a fuller (conception 
of the (liinese tea plant would have been obtained than possessed by 
Wallich and otln*rs, who denied that the Assam stock was the true tea- 
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Wallich, Koyle and Falconer (Journ. As. Soc., Bemf., 1834, iii., 178-88) 
upheld the Himalaya as the preferable locality, while Griffith and Mc- 
(4(‘lland urged the claims of Assam, which they regarded as the indigenous 
habitat of the ])lant. In guarded yet unmistakable language Griffith gave 
his opinions, even though these were inimical to the views of his superior 
and colleague, Dr. Wallich. Gordon was in consefjuence re-deputed to 
China, and on his letiirn to India with a supply of plants, seeds, etc., he 
resigned his connection with the Commission without having written an 
account of his journeys in China. A third mission to China (the expenses 
of which were partly borne by the Royal Horticultural Society of England) 
was organised and successfully conducted by Mr. R. Fortune, who wrote 
in conse(]U(‘nce, Three Years' }Yanderings in China (1847), Tea Districts oj 
China (1852), and .1 Residence Among the Chinese (1857). These works 
contain full particidars of his studies of the Chinese industry, as also 
details regarding the plants, seeds, etc., conveyed by him to India. 

C’oiUimiing tins briof sketch, it may be added tliat in India itself a number 
of l)ooks and rt']j«)rts on tea appeared in rapid succession, from about the date of 
tht' d'ea Commission's rep»)rt. [Cf. Griffith, Hept. of Tea Plant in Upper Assam, 
ISIk") ; C, Hriice, Rept. Mariuf. Tea and Tea Plantaf. in Assam, in Edinb. New 
Phil. Journ., 1840, xwiii., Igh-hl ; also .4oc. Manut. Black Tea, 1838; Robinson, 
yh'f.su/a, 1841, 127 -8; Chark'ton. Corresp. regard. Disc. Tea in Assa?n, 1841 ; Royle, 
Tea in Himal., Prod. Res. Ind., 1840, 257-311 ; Jameson, Tea in Kangra, 1853; 
also Rept. (iovt. Tea Planfat.. in Journ. Agri.-Hort. Soc. Ind., vi., 81 ; Wingrove, 
.‘bvNom Tea, 1870; Cochran. Ind. Ten, 1872; Campbell, Profit. Cult. Tea, in Journ. 
Soc. Arts, 1872; Money, Cult, and Manuf. of Tea (Ist ed.), 1874; Claud Bald, Ind. 
Tea, its Cult, and Manuf., 1003 ; Bamber, Chem. and Agri. of Tea, 1893 ; also Rept. 
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on Ceylon Tea Soils, Colombo, 1900 ; Schulte im Hofo, Tropenpfianzer, 1901, ii. 
{Beih.), 37-117.] These may, therefore, bo viewed as amplifying the citation of 
more or less botanical pviblications mentioned in the opening paragraph. But 
it is essential to mention still two other works, viz :—(a) Bretschneider’s History 
of European Botanical Discoveries in China —a truly stupendous volume which 
reviews and indeed often quotes very fully most of the scientilic authors who 
have written on the Chinese Tea Plant. And lastly {b) Prof. J. J. Rein’s 
Industries of Japan, 1889, which gives a delightful sketch of the early history 
and modern development of the industry in tliat country. 

Numerous reports were issued by the Government of India, from the 
date of the appointment of Mr. C. A. Bruc-e in 1836, as Superintendent 
of their Assam plantations, to the time when they ceased in 1865 to have 
any direct interest in tea. These made public the discoveries a(;complished 
and the experience gained. It had been freely announcerl that when the 
industry no longer required the fostering care of Government, it would be 
handed over to private enterprise. The progress in Assam was such that 
long before Government could resign their Himalayan plantations they 
had retired from Assam. It may be here mentioned that the first 
sample of Assam-made tea was sent to England in 1838. From that 
date the progress was rapid. The other day, while examining the 
numerous papers on tea preserved in the India Office, I came across 
what purports to have been the first fly-leaf of a commercial sale of tea 
made by Government. It is signed by Mr. Thos. Watkins, Superintendent 
of the Government Plantations, and endorsed by N. Wallich, M.L)., 
Superintendent H.C. Botanic Gardens. It is dated Jaipur, Upper Assam, 
March 5, 1841, and headed, “ A Novel and Interesting Sale of Assam 
Teas—the First Importation into the Calcutta Market.” That circular 
(reproduced, Jourti. Eoij. Hort. Soc,, 1907, xxxii., 69) announces, in fa(!t, 
two parcels of tea offered for sale, namely thirty chests manufactured by 
the Singhfo chief Ningroolla, and ninety-five the produce of the Governnnmt 
tea plantations. It may thus be noted that the Singhfos were actually 
manufacturing tea in Assam at the very time apparently that Wallich 
challenged the production of tea as the evidence necessary to (convince 
him that the Assam indigenous plant was the true tea-yielding species. 

First Public Tea Gardens, —The Sibsagar (Jaipur) plantations of the 
Government were sold in 1840 to the Assam Company—the first tea 
concern, and to this day very much the largest Company in India. It was 
anything but prosperous during the first 15 years of its existence, and 
its shares fell so low that they (H)uld hardly be sold. But about 1852 it 
began to improve, and with that success the tea industry appeared so 
promising and attractive that speculators eagerly rushed into it. The 
discovery of the indigenous tea in Sylhet and Cachar gave the impetus 
for an expansion of the industry into the Surma valley, and in a few years 
thereafter the whole of the upper portions of the proviiuje of Assam (botn. 
the Brahmaptura and Burma valleys) might be described as converted into 
a huge tea plantation. About this time (1853-5) tea-planting was organised 
in Darjeeling, and shortly after followed Chittagong, Chota Nagpur and 
the Duras. Ultimately tea cultivation spread over every district of India 
where there was the least hope of success, but with a rapidity that was 
certain to culminate as it did in the great disaster of 1865-7. It is needless 
to dwell on the causes of that disaster, but the reader is referred to Mr. 
(afterwards Sir) John Ware-Edgar’s full report. It was, briefly, a natural 
consequence of reckless impetuosity, ignorant supervision and positive 
dishonesty. Fortunes were made by the few who realised that the tide 
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would turn. The bettor situated gardens were purehased for fewer 
rupees than they had cost pounds sterling to construct. New companies 
were formed to work these and with the avowed purpose of growing tea 
for its own merits, as a (commercial article, and not for the purpose of 
selling gardens at a profit. Out of these trying times the industry rose 
on a firmer foundation, and the subse(juent prosperity is one of the marvels 
of modern commerce. 

Tt is not known how much money the Government of India actually 
spent, from first to last, in their efforts to ingraft the tea industry 
on India, but it would appear that Gordon’s missions to China and the 
exj)enditure of the Indian Tea Commission came to close on £18,000. If 
W(‘ assuriH^^ that sum to have represented but one (piarter of the total 
expenditure actually incurred, the result might still in perfect fairness be 
characterised as one of tlie most profitable undertakings of the Administra¬ 
tion of the Emf)ire of India. There has been organised a new industry 
the value of which may be judged of from the following circumstances :— 
T(‘a now occupies half a million acres of land formerly waste, and of this 
t)4 per cent. ar(‘ in the province of Assam : the industry now gives lucrative 
employment to (‘lose on 6(K).()00 persons : the (*apital invested in it comes 
to well over £2(),(XK),(X)(): the first exports (1838) amounted to 488 lb., 
and in 1904 they stood at 2(K) million pounds valued at, say, £6,000,000 : 
still further, it may be claimed that, as an offshoot of the Indian industry. 
Ceylon has been saved from absolute bankruptcy by the substitution of 
tea for coffee : and lastly that India and Ceylon have given to England 
a regular supply of a much purer and infinitely cheaper article than it 
fornu'rly received from China (see p. 240). 
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[Conirihuted hy Harold H. Mann, I). 8c., Scientific Officer to the Indian 
Tea Afisociation, pp. 218-39). 

Object. —The object to be attained in tea-planting is the production 
on the tea plants of a constant succession of young shoots throughout 
the season. The youngest leaves on each shoot only are capable of being 
niad(* into tea, and hence it is easy to see that the growth of tea occupies 
a unicjue position among agricultural industries. Few of these concern 
themselves, except indirectly, in the production of leaf: still fewer limit 
the crop on a perennial plant to the youngest shoots. To obtain the results 
needed, the methods applied have a very special character, which has 
made tea-planting one of the most technical of those industries which 
<lepend on the culture of the land. 

Past Failures. —The first years of tea-planting in India were, for 
the reasoji just ijulicated, almost a hopeless failure. A very small crop 
was obtained, the leaf was plucked when too old, and a large part of the 
tea was hence all but unsaleable, and the early planters had to buy very 
dearly the experience which has made the tea industry such a great and 
profitable speculation. In Assam, till 1848, continual losses occurred ; 
from that time for the next lour or five years the Assam Company, the 
pioneer and only (‘ompaiiv in the province, just succeeded in paying its 
way ; thereafter, tea culture became exceedingly profitable, and if checks 
W(‘re received, such as the memorable panic of 1866, it was not owing 
to the character of tea culture, but rather to financial dealings in Calcutta 
and in England, coupled with certain fraudulent operations on the spot. 
Though tea culture has been a profitable industry since 1853, yet the 
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methods adopted have been continually improved. So far as the plants continuous 
are concerned, the methods of pruning, of plucking, of cultivation in iwiprovement. 
general, have constantly been ameliorated, and the i)nprovement is still 
going on. The result is shown in the increase of crop ; in 1873 the crop 
in Assam was roughly from 250 to 280 lb. per acre, and in 1904-5, in 
Assam, Oachar, Sylhet and the Duars, it ranged between 450 and 500 lb. improved 
per acre, and, as a rule, the leaf plucked was finer and more capable |jjperior 
of making good tea than at the earlier date. The manufacture of Quality, 
the leaf has undergone a total revolution; the rolling by hand, as also 
the drying or firing over charcoal (and the attendant evils and risks of 
these methods) have been entirely abandoned. Since the introduction of 
the first feeble efforts at manufacture by machinery in the early ’sixties, 
stage by stage the older methods have disappeared, and now the work in a 
tea-factory is or can be made, in a very large measure, an automatic process. 

Space cannot be afforded to trace the development of tea culture 
and manufacture in India from the earliest to the latest stages, interesting 
though such a story would be : all that can be attempted here is to state 
the most approved conditions for the culture of the tea plant, to describe 
the methods adopted in planting and maintaining an estate, and to give 
some account of the principles of manufacture at present in vogue. 

Localities and Climates, — The most suitable localities for the selection of 
culture of tea have been, from the beginning, a source of fruitful dis- 
cussion. Already in 1836, of the men best qualified to judge, some 
maintained that the North-West Himalaya with a temperate climate and 
occasional frost would be found the ideal situation : others, that Assam, 
where the plant had been found apparently indigenous, possessed con¬ 
ditions very similar to those the best tea districts of China : while the 
equable climate of the Nilgiris was also recommended. Truth to tell, 
there were elements of vantage in all these localities. The ideal tea 
climate, however, is probably that of Upper Assam, and perhaps of Cachar 
—those districts, m fact, where the apparently indigenous tea had been 
discovered. The hilly colder districts of Darjeeling, Kumaon, the Nil¬ 
giris and of the Kangra Valley have produced very successful plantations, 
but in all these the crop per acre is very considerably smaller than that 
of Upper Assam, though this smallness of crop is often (though not always) 
compensated for by an increase in quality in the tea. On the other hand, 
very satisfactory results have been achieved in the hotter and drier 
districts of Lower Assam, of Sylhet, and in a less measure of Chittagong ; 
but here the tea produced has always been inferior in character. Tea 
requires, in fact, neither a tropical nor a temperate climate, but a sub¬ 
tropical one, with a fairly moist atmosphere throughout at least the 
greater part of the year. In point of temperature the best growth is Temperature, 
produced with a daily variation of temperature, say, from 75° to 85° F. 

If it goes far above the latter point, damage results, unless the high 
temperature is accompanied by very moist conditions : the highest shade 
temperature usually reached in Upper Assam is from 95° F. to 98° F., 
and this always during the rainy season. Only very slow growth, on 
the other hand, takes place much below 70"" F., and though plucking 
continues in many districts when the daily maximum does not reach this 
point, yet the intervals between the crops of leaf become very long. 

During part of the year, almost all over the Indian tea area, no plucking 
is attempted, and then the temperature may go down almost tc freezing 
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point without damage. Frost, however, always blackens the leaves, and, 
if severe, damages the younger twigs on the bush. As to rainfall, the 
distribution is of more importance than the amount. Sixty inches per 
annum, well distributed, is ample. The best Indian tea areas receive 
about one hundred inches, though there are many on which a much 
greater amount falls. This rainfall should, however, occur, as far as 
possible, throughout the year. A long drought, at any season, is fatal, 
and this fact has had a good deal to do with the comparative failure of 
both Chittagong and Chota Nagpur as tea districts. 

SituaUon and Soil ,—Equally important with the climate in 
determining the suitability or otherwise of a locality for tea culture 
IS the character of the situation and of the soil. Early in the history 
o fndian tea there was a considerable prejudice, doubtless drawn from 
the accounts of Chinese travellers, in favour of planting on hills or steep 
slopes But there was really nothing in the preference : if the soil is 
suitable. It IS better on flat than on sloping land, especiallv if the latter 
laces south or south-west; if the land is not suitable, it is certainly no 
more S(; on a hillside than on the level. Nowadays it is recognised that 
tile flatter the land the better, other things being equal. 

There are two points in connection with the physical texture of the 
soil which are essential, if tea is to be successfully grown. It must first 
l)e well draiiuHl and secondhf it must be easily penetrable by the tea- 
roots. A hard and waterlogged soil are equally fatal to \successful 
tea culture : in the former case the bushes cease to yield, and become 
tlie prey of disease ; in the latter they die out. It may be said that 
tea will gr()w in almost any soil provided it be well drained, but it flourishes 
best 111 a light, sandy, deep loam. If the physical texture of a (davey 
soil IS such as to give it the porous and soft character required (as is often 
the case in ^outh India and in a large area in the Duars), it may form ex¬ 
cellent land for tea culture. There are two classes of soil specially to 
<*d . first a stiff clay, of any kind or colour, impervious to rain 
and which cakes or hardens in the sun : and secoiul a very loose soil over- 
Ivmg gravel, which in the absence of regular and very constant rain will 
iiltimately produce a stunted bush yielding little leaf. Wherever the 
land IS deep, moist, fairly porous, well drained or drainable at all seasons 
and with a siifhciency of plant-food, tlie tea is likely to do well, so far as 
soil (‘onditioiis are concerned. 

t’ht'niicully tea demands a rich soil, and has usually, except in the 
soutli (where old cofiee land has been employed), been planted on vir</in 
sod, either forest or gras.s land beina; utilised (or the purpose. Where 
tfie attempt has been maile to put it out on .soil previously used for the 
cultivation ol sugar-cane or eot.ton, it ha,s almost imiformiy grown very 
badly. It refiLses to Hourish where houses have long stood! even thouoh 
tile .sod may be (juite rieh. but this is possibly largely due to the hardeuine 
and eompaetmg of the soil. E.xeeption being made of .special conditions 
such as that just de.scnbed, and provided the physical character of the 
laud IS equally good, the luxuriance of tea seems to vary directly with 
le amount of orgamo matter and nitrogen in the soil. In virgin soils 
tlie.se two constituents seem, in India, to be closely proportioned to one 
1 notliei. Excess of vegetable matter leads to the production of a large 
«lop of weak, watery tea without flavour; on the other hand, a soil deficient 
in tlie.se constituents proiluces only a small crop, and, moreover, the 
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plants will almost certainly be attacked by blights at an early age. Much 
controversy has arisen as to the cause of flavour in the tea, produced from Relation of 
certain soils, notably those of Darjeeling, and it now seems, most probably, 
to be connected closely with the presence of relatively large quantities of 
phosphoric acid and potash in the land. Other causes complicate the 
question, but it is almost certain that the mineral plant-food constituents 
hold a very important relationship to flavour. The presence of more than 
a very small quantity of lime in a soil seems almost fatal to successful 
tea culture : the average amount present in India is under O'2 per cent. 

CHEMICAL CHARACTERISTICS OF TEA SO/LS. Assam.—The soils actually Assam, 
under tea culture at present in India are of very groat variety. In the 
Bralunaptura valley (Assam), while all the tea land is alluvium, the best results 
liave been obtained on fairly light, rod, rather coarse sand or silt, or on the 
stiffer, older, and rodder alluvium which forms small plateaux in certain districts 
(Tezpur, Bishnath). Tlie following are typical analyses, tho sainplos having 
been taken from tlie surface to 15 inches doeqj :— 


1 

Viivin 

(rrass Tiaiul, 
I'l.per 

Fort'st Land, 
rppor 

Rami too 
Forest Land, 
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I’lntoau 
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Assam. 

A''‘<ain. 

Assam. 

Assam. 

Assam. 

Organic Matter, etc. 

()-75 

5-75 

3-71) 

2-87 

7-40 

Oxide of Iron 

2*95 

3-11 

1-72 

0-91 

5-03 

Almnina 

5-74 

()-95 

3-29 

2-13 

10-77 

Lime 

009 

Oil 

0-01) 

0-04 

0-09 

Magnesia . . 

0-72 

: 0-74 

! 0-47 

0-18 

0-52 

Potaslj 

1 0-38 

1 0-26 

1 Oil) 

0-10 

1 0-58 

Soda 

0-19 

j 0-28 

0-24 I 

0-02 

o-is 

Phosphoric Acid . . 

0-08 

0-0(> : 

0-05 

0 03 

0-05 

Insoluble Silicates 

83-10 

82-74 1 

90-25 

93-72 

75-38 

Nitrogen 

i 100 00 
0-14 

1 

100-00 

0-12 ' 

1 

100-00 

0-09 

100-00 

1 0-09 

1 

10000 
0 13 


Cachar and Svlhet. —The tea in tho Surma valley (Cachar and Sylhet) Cuclmr and 
was originally planted almost entirely on small hills [teeUis) which occur over 
alm(3St all these districts, and which were surrounded by low-lying flat land, 
often swamp. Much of tliis low land wiis in later years found to bo perfectly 
capal)le of drainage, and wlien drained formed very rich bods, sometimes of 
peat, sometimes of black soil highly cliarged with organic matter. Tea has 
been found to flourish exceedingly on these so-called “ bheel ” soils, which pro¬ 
duce enormous crops of low-cjuality tea. In Sylhet in addition to these typos 
of land, much tea has been planted on plateau land very similar to that in the 
Brahmaputra valley. The “ teela ” and “ bhaeV soils of Cachar and Sylhet are 
typified in tho following analyses:— 
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5-84 
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Lime 

0-09 
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0-07 

0-21 

Magnesia . . 

0-72 

0-33 

0-28 

0-34 
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Potash 

0-50 

0-32 

0-31 

0-58 

1 0-79 

Soda 

0-22 

0-14 

0-21 
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0-11 
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"I’ho tea land of Chittagong resembles that in Sylhet. 

Duars, Teral and Darjeeling —The Duars an<i Terai, districts lying in a 
strip 10 miles or more wide at the foot of the Himalaya, south from Sikkim 
and Bhutan, contain soils of several types. The most characteristic is, however, 
a huge bank of stiff and yet porous red soil on which lie some of the most success¬ 
ful t(ui estates in India. In Darjeeling the land differs from the foregoing in 
not being alluvium, b\it formed in situ from the rocks of the districts. It is a 
clayey and yet highly porous soil, which is rich in mineral plant-food constituents. 
The following are analyses of type soils from the Duars and Darjeeling: — 
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South India. —The soils of the remainder of the districts of North India 
hardly call for remark. Those of the south country—the Nilgiris, Travancore 
and the U'ynaad—are as a whole characterised by a large proportion of clay, 
and yet by a very granular texture. They arc all hill soils probably formed in 
situ. The analyses (due to Bamber) of two fairly typical soils from Travanc* 
are shown l^elow :— 
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PROPAGATION. —The tea plant is invariably grown from seed. 
Attempts to propagate on a large scale from cuttings or by layerings 
have never been very successful. It is difficult, in fact, to get the cuttings 
to strike, and the method of layering does not allow of rapid enough in¬ 
crease of plants to be ever used. The real reason, however, of the avoid¬ 
ance of these methods is the ease with which plants are grown from seed ; 
and for supply of seed, special bushes or even special seed-gardens are 
reserved. 

Seed. —Plants used for seed-production are allowed to grow naturally, 
without any pruning. They thus form trees up to 30 or even 40 feet high, 
more or less resembling a poplar in shape. The “ China ” plant is, how¬ 
ever, an exception, and rarely grows to a height of more than 10 or 12 
feet. All the forms flower in North India from September, and the fruits 
take a year to come to maturity. A second small lot of flowers often 
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forms in February and March. The seed is procurable about November, seeding, 
collected in the latter half of October, and packed for transmission in 
almost dry soil. A box containing 40 lb. of shelled seed will usually 
weigh from 120 to 180 lb. The seed does not keep well, and ought to 
be sown as soon as possible after being plucked. It has often been upheld 
that the seeds being rich in oil might be systematically collected and 
'Sold by the planters as an additional source of revenue. 

Nurseries .— The sowing is now almost universally made in nurseries. Nurseries. 
The seed, sometimes previously germinated, is deposited at either 4 or 
6 inches apart and 1 inch deep. A piece of particularly good land is selection of 
chosen, and formed into beds from 3 to 5 feet wide. Such a nursery 
must be well drained and very careful attention given to the preparation 
of the soil, which should be raked as for a flower-bed.^ If previously 
under tea culture, the land must be richly manured with cattle-dung. 

If the situation is hot and dry, the beds should be covered with grass 
immediately after sowing ; in any case water must be accessible for 
watering the nurseries. Forty pounds of seed may be expected to give 
about 10,000 plants, and will put about 2 to 24 acres of land under 
tea. As soon as the young plants are visible above the surface, the 
beds should be shaded by raised frames covered with grass or mats, be 
frequently weeded, and, if the weather be dry, watered in the evenings. 

As a rule, the plants sown in the nursery in November or December 
can be planted out in the following May or June (six months old 
planting), or when a year old in the following November or December. 

Preparation of Land. —In order to ensure a good result, it is necessary prepara- 
to bestow much care on the preparation of land for tea. If it has previously tion of 
been under forest, the whole of the trees should be cut down, the stumps 
removed as far as possible (since many of them are liable to cause root 
disease in the tea), and the land hoed carefully all over. If grass land is 
to be planted, the roots should be carefully removed when the land is 
being hoed up. If hillsides are to be put out, it is advisable to arrange 
before planting for terraces, running along the contour of the slopes. If Torracing 
stones exist in the soil, they should be brought to the surface and utilised Si-aining. 
in making the terraces. On level land the lines of drainage should be 
arranged, and, where necessary, narrow drains, 3 feet deep, put in before 
planting out the tea. 

Planting Out .— These arrangements having been completed, plant- Trans- 
ing can be commenced. In order to secure regularity, lines must be marked planting, 
out and the seedlings placed at definite distances apart along these lines. 

What these distances should be varies with the type of plant, the richness 

of the land, and the method of planting. Speaking generally it is not nia^ the 

wise to put the plants nearer than 4 feet apart in any direction, nor wider ^ 

than 5 feet apart. If planted in rows at right angles to one another 

(square planting), this means in the one case 2,722 and on the other 1,742 

plants per acre. Four and a half feet apart is perhaps the most generally 

advisable, equal to a little over 2,000 plants per acre. In recent years Piaauito verc. 

it has become usual to plant in rows at an angle of 60 degrees to one 

another (triangular planting), thus making the plants equi-distant from 

each other. In this case a distance of 5 feet between the bushes gives 

a number of plants per acre about equal to that obtained at 4J feet apart 

in square planting, and is thus to be preferred. When the spacing 

and condition have been decided upon, lines should be formed, and stakes 
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place^l at detinite distanres on these lines, to mark where holes are to 
be dnj( and the plants to be placed. Prior to planting out a hole should 
be dug at each of the stakes at least a foot deep and 10 inches wide, 
and the young plants then removed from the nursery and deposited in 
the {)repared holes. 

p.rioj. Period of Transplanting. —Planting may be done either when the 

seedlings are b months old or wliPii they have been in the nursery for 
ii year. Under ordinary circumstances b-months planting is gradually 
vi(ti)o.j. being more and more adopted. Under this system the plants are taken 

from the nursery when 4 to 8 inches high, and have a small ball of earth 
() to 8 inches deep attached. They are conveyed to the holes which have 
been made readv, as above described, but if the ends of the tap-roots 
are seen ])rotruding or bent they are either straightened or nipped off. 
Eacli ball of earth with its plant is then placed in the centre of a hole, 
loos(‘ (‘arth tilled in all round, and rammed down moderately. If the 
rain follows immediately the only attention recpiired afterwards will be 
to see that weeds are cleared all round the plants, and that the surface 
earth is ke])t loose. If rain does not come at once, the plants will need 
watering. If planting be done with older seedlings in November or 
l)ec(md)er it is necessary to have a very much larger block of earth (at 
least 12 inches deep and b inches in diameter) attached to the root, and 
correspondingly larger holes in which the seedlings are to be deposited. 
In this case*, as the planting takes place in the dry weather, a considerable 
(piantity of water should be given, and a mulch of dry grass placed 
around tin* plants. 

IiiilcM. In planting, according to oik^ of the liest and most recent authorities (C. 

Jiald, T(‘(t, its Cultun' and Manuf.^ Calcutta, lUUa, 09), tlie following rules 

should he ohs(‘r\ ed, \ iz. :— 

•‘(o) The end of tap-root tnay ho cut clean off, but it must not he bent or 
douhled up. 

“ {})) The plant must ho placed so that the collar is level with the .surface 
of th(‘ grouml. If placed too high, some of the r(a)ts will he exposed ; if too 
d(*ep, th(‘ hark of tla** stem wdi ho injured by being buried. The plant should bo 
at tiu' same depth in the ground as it was in the nursery. 

“ (c) The laterals should ho spread out, not driven into a clump round the 


tap. 

“ 'rh»> hole should ho only one-third lilled with earth, wliicli is then pressed 
round the plant by liand ; on(‘-third more filled and trodden or rammed moder¬ 
ately, aiai (he remaining third filletl in hut left (piite loose.” 

Drainage. Drainage. —Mention has already been made of the ne(“es.sity for drainage 

N.itiiro lui.i on most tea soils. On the flat or nearly flat land, the drains shotild be at 

DirtH’tiou of. least d feet deep, as narrow as possible, banked up a little on the sides 

to prevent the water running off the surface into the drains, and should 
follow the natural course of the drainage of the land. For ordinary tea- 
soils they should be from 30 to bO feet apart. On slopes the object 
of the drains is not oidy to cause percolation of the water, but also to 
prevent wash of soil. They should hence run along the contour of the land, 
and be slightly banked up on the upper side. At intervals, main drains 
(running down the slope and thus crossing the contour drains) will be 
recjuired to carry away the water. [Cj. Mann, Treat. Deter. Tea in Ind., 
Tea 190b, No. 4, 8-12.] 

Hoeing. Hoeing. —In all the districts of Northern India it is found that careful 

hoeing of the land is ne(*ded from the early days of the plantation, both 
in order to prevent the growth of weeds and to keep the surface of the 
land loose. With young plants the principal cultivation (apart from 
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keeping the weeds down) is done by frequent loosening of the soil to a 
depth of 3 inches and for a distance of 12 inches round the bushes. Among 
tea more than 2 years old, the following hoeings may be said to be usually 
required:— 

(a) A deep hoeing at the commencement of the annual dry weather Number of 
—at least 8 inches deep—should be given. This preserves the moisture 

in the lower layers of the land, during the drought which follows, as 
well as softens the soil and thus prevents the formation of a hard pan 
near the surface. 

(b) From 4 to 6 light hoeings per annum. Each of these loosens 
the soil to a depth of about 4 inches. They should take place at intervals 
of aboiit 6 weeks. 

In South India and Ceylon, owing to the extremely granular character 
of the soils, and to the fact that there is no long season of drought such 
as is experienced in Northern India, much less cultivation of the land 
is done than that above recommended, the hoeing being replaced in a 
great measure by hand-weeding. 

Manure. —Manuring is not usually needed for some years after a Manuring, 
plantation is started. Nitrogenous fertilisers are then principally required, 
best in the form of organic manures, and nothing is better than cattle 
manure, if it can be obtained. The cattle manure generally to be had Farmyard 
in India is extremely pool, and so twenty tons per acre would not be an 
excessive dressing. Little more than a third of that quantity of good 
stall-fed dung would be of equal value. With the cattle manure all the 
waste materials of the tea estate, such as the wood-ashes (if wood is burnt 
in the factory), the thatch, the sweepings from houses, etc., are mixed and 
heaped together in special manr?e sheds and thus made ready for use. This 
so-called cattle manure is best applied early in the year, before the first 
hoeing of the season. In default of cattle manure, oilcake—usually ohemicai 
from castor or rape seed—has given the best results, and is now used 
largely both in the districts ot North and South India. It is commonly 
applied broadcast, at the rate of about half a ton per acre. In Ceylon 
a good deal of artificial manure—chiefly superphosphate and basic slag 
with or without sulphate of potash—has been and is being used, but the 
application of such manures has been elsewhere on a very limited scale. 

[Cf. Pests and Blights, etc., 119-34 ; Mann and Hutchinson, Heeleaka 
Exp. St., Assam, in Ind. Tea Assoc., 1907, No. 2.] 

In recent years very good results have been obtained by green manuring. Green 
The plant chiefly employed in North India has hitherto been Phasro/tts 
Mungo, which is sown broadcast in April or May at the rate of 40 lb. 
of seed per acre, and is hoed into the land after 6 to 8 weeks. Other 
plants have been suggested for the purpose, and from recent experiments 
it seems probable that good results may be obtained with (Jfotalayia 
striata and Seshania vannahhia. In Ceylon the best returns have 
been given by the use of Crotalaria striata as a green manuring 
crop, but the ground-nut (Arachis hijpogam) has also been employed. 

Stumps of the dadap tree [Eriftlirina lithosperma) have been planted shade-treea. 
and the growth periodically pruned off and buried. It is essential, how¬ 
ever, that the stumps should not remain in the tea for more than 
one year, as otherwise they are very apt to cause stump-rot, due to the 
fungus Rosellinia radiciperda. The leguminous bush Tephrosia 
candUla has been used similarly in India, but this is grovm from 
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seed, and the bushes retained in the land for 3 years. [Cf. Mann and 
Hutchinson, Green Manuring in Tea, l,c, 1906, No. 2.] 

Certain trees growing among tea are found to be beneficial. The best 
of these is Albizzia sfipnfafa, but lUilhernia assn mica has given 
similar results. These are planted from 40 to 60 feet apart throughout 
the garden. The lower branches are annually removed, so that the shade 
given may be as light as possible. \Cf. Pests and Blights, etc., 136-47.] 

Pruning. —Tlie pruning of tea is an extremely technical process which 
can hardly be adequately described in a general notice such as the present. 
In nearly all the Indian districts it is an annual operation, and in 
North India is always carried out between December and March. In 
South India and Ceylon the time is not nearly so fixed, but if possible 
it shoukDbe always done during the non-growing period of the plant. 
Commencing with a tea seedling, one of the best systems of pruning on 
the plains of India is perhaps as follows :—After the tea seedlings have 
been on the ground 1 to 6 months (according to whether they have 
been ])1 anted out at a year old or at 6 months old respectively) they 
should be cut down in December or January. If of the “ Assam ” in¬ 
digenous type this should be not lower than 6 inches from the ground ; 
if of the Manipur,” 6 to 8 inches. Each plant ought then to throw 
out, from the stuni]), 3 or 4 stems, which are allowed to grow for 2 years 
Ix'fore being pruned again. Then when they aje 3 years old from seed, 
Ibey are cut at 14 to 18 inches from the ground. After this, each year’s 
pruning will be at a point from I to 2 inches above that of the previous 
year (light priming), until the yield begins to diminish, when it will be 
ne(a‘ssary to cut back to 12 to 15 inches from the ground (heavy pruning). 
This ought not to be necessary till the bushes are more than 10 years 
old. At a later age, if the bushes are found to give a very low yield, it 
may be necessary to go even lower than this, and even in extreme cases 
to cut the bush down lev(d with the ground (collar pruning), but this 
should not be ne(x\ssary till after many years, if the garden be properly 
(uiltivatcd, manured and plucked. 

In light pruning it is important:— 

(a) To leave only a small length of new wood, say not more than 
2 inches all over the bush. 

(b) To cut the shoots at the sides of the bushes to the same length as 
those in the middle. 

(c) To remove everything which is not likely to yield a new vigorous 
shoot in the following season. For example, remove all dead branches, 
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formed 
shoots), all trailing shoots on the outside of the bush, and all small useless 
twiggy shoots throughout the bush. 

At high elevations growth is very much slower than in the plains, and 
heavy priming will naturally be much less frequent than under ordinary 
(conditions. And moreover there appears no doubt that growth made 
immediately after heavy or collar pruning gives a much lower grade of 
t(‘a than (*an be obtained after light pruning. As the tea grown at the 
high elevations of hill districts usually depends for its commercial success 
on its high quality, heavy pruning is generally avoided as far as possible. 

\ Cf. Pests and Blights, etc., 78-100; Mann, Ex'per. Heavy Pruning in Assam, 
in Ind. Tea Assoc., 1907, No. 3 ; also Factors Deter. Quality of Tea, l.c. 
1907, No. 4, 17.] 
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Plucking. The annual course of plucking, after light pruning, is Plucking, 
about as follows : When the tea has been pruned, new shoots begin 
to grow, and after 2 to 3 months have attained a length of 9 inches or 
more. At this stage the bushes can be “tipped,” that is to say, the 
first lot of leaf may be taken off, the object not being so much to get 
the leaf as to force the production of secondary shoots on the plant. 

This “ tipping ” should be done when there are, on the shoots of the centre 
of the bush, on the average 6 leaves, without counting either the unopened 
tip-leaf nor the so-called “ janum ” leaf (really a bud scale) at the base of 
each shoot. Then the topmost two leaves may be plucked ofi, the plucking MeUiod. 
being done not by pulling, but by breaking (or nipping) the shoots with 
the thumb-nail. The level at which the average shoot, in the centre of 
the bush, is thus to be plucked is fixed, and it is a plan often followed to 
let the pluckers have a stick cut to the required height as a measure. Measure. 
Nothing is then plucked under this height at any part of the bush. 

This tipping forces a secondary growth from the axils of the leaves Flushing, 
on the original shoots, and after about 3 weeks the secondary growth 
is ready to pluck, the uppermost 2 leaves and the unopened bud only 
being taken, and 2 mature leaves left on each of these secondary shoots. 

This plucking brings about the growth of a third series of shoots which 
rise from the axils of the leaves on the secondary growth, and on these 
one mature leaf is usually left behind when plucking the youngest “two 
leaves and a bud ” as before. A fourth, fifth, sixth and seventh series 
of shoots arise in similar manner, and are known as “ flushes.” Eight 
distinct series of shoots is usually the largest number given by bushes in 
one season. 


In the early part of the season the pluckings are almost coincident 
with the growth of the “ flushes.” After this they are much more fre¬ 
quent, and bushes are usually plucked from 20 to 30 times during the 
year, at intervals of from 7 to 9 days, during the greater part of the season. 
As has already been said, 4 mature leaves ought to be left on an average 
shoot in the first plucking, and nothing plucked below this level in the 
bush. The use of a levelling-stick is often continued for the first throe 
or four pluckings of the season in order to prevent the premature plucking 
of the weaker shoots. Two leaves should be left behind in plucking the 
secondary growth, and one leaf in the next few pluckings at least, after 
which the shoots can be safely plucked as they grow. [Cf. Mann, Factors 
Deter. Quality, in Ind. Tea Assoc., 1907, No. 4, 19 et seq^\ 

Seasons. —It is essential to leave plenty of growth below the plucking- 
level in the earlier part of the season, and especially so after any heavy 
pruning. The growth and health of the bush are only secured by allowing 
abundant leaf to remain. Many fine tea estates have been seriously 
damaged by plucking ofi too much of the spring growth. 

In Assam, and in fact North-East India in general, plucking com¬ 
mences about the end of March in each year. July, August, September 
and the first half of October are the months of greatest yield. After that 
time the crop gradually diminishes, and in Upper Assam plucking ceases 
for the season about the middle of December, while in Sylhet it may 
continue till the new year. The yield at each plucking during the height 
of the season from good yielding mature tea may go up to about 120 lb. 
of leaf per acre or even more, giving about 30 lb. of made tea. [Cf. 
Pests and Blights, etc., 101-18.] 


Prematiiro 
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THE TEA PLANT 

Yield, —The object of the tea-grower is to get the maximum number 
of young shoots on the bushes in each year, as it is only the two, three, or 
at most four youngest leaves on any shoot which can be made into tea. A 
very small leaf crop can be obtained, under the system of prumng already 
set out, in the second year after planting ; in the third year about 150 lb. 
per acre ought to be obtained, if in the plains. By the sixth year the 
tea (on the plains) is yielding a full crop, which varies, according to the 
soil, from 400 to nearly 1,000 lb. per acre per annum. Any crop above 
700 to 800 lb. per acre is very abnormal, and due to special conditions. 
The average on the plains of India is rather under 500 lb. per acre. 

Deterioration of the Tea Plant, —This subject has been so fully dealt 
with in recent publications that it may suffice to give a reference to the 
literature^ \Cf. Watt, Pests and Blights (1st. ed.), 155-60 ; Mann, Treat, 
Deter, Tea in Ind.y Tea Assoc, y 1906, No. 4 ; also Renov. Deter, Tea, in 
Agri. Journ, Ind., 1906, i., pt. ii., 85 96.] 

Enemies of the Tea Piant, —The tea bush is attacked by quite a 
legion of pests and blights, but owing to the fact that the tea crop is a con¬ 
tinuous one for 8 or 9 months in the year, it is rare indeed that it is wholly 
destroyed. In the worst cases the yield is reduced possibly 20, 30 or 
even 40 per cent. In spite of this fact the damage done is in many cases 
extremely serious. For a complete treatment of the enemies of the tea 
plant the reader is referred to technical publications (more especially 
the Pests and Blights, etc., 165-416). All that it is possible to attempt 
in this work is to furnish a list of the more serious pests and blights. 

Red Spider .— The pest which is almost always the first to appear 
in a garden is the “Red Spider” {Tefran ffcims hiornfnfns, Wood-Mason), 
a small red mite which sucks the leaves in the hot, dry weather of April, 
May and June, and afterwards, if dry weather continues. This leads 
to the checking of the growth and the weakness of the new shoots, and, 
hence, loss of crop as well as thinner and less vigorous wood as a basis 
for the next year’s growth. The use of sulphur, applied by dusting 
on previously wetted bushes in February and March, is becoming very 
general as a means of counteracting this pest. [Cf. Pests and Blights, etc,, 
348-59.] 

Mosquito Blight .— The insect which causes by far the greatest damage 
to tea in India is, however, the so-called Mosquito Blight (llelopeltis 
theirora, Waterhouse). The losses due to this pest may be put down 
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant- 
bug, which passes the whole of its life-history on the tea bush, feeding 
on the leaves. It works by puncturing the youngest leaf and sucking 
the juice. The leaves thus quickly become a mass of brown, dry and 
withered material. It can be apparently combated and almost entirely 
eradicated from isolated gardens by spra 3 dng the bushes soon after 
pruning with kerosene emulsion and having a squad of children catching 
the insects throughout the year. Such a method is expensive, but has 
well repaid the cost on estates where mosquito blight has been serious. 
[Cf. Pests and Blights, etc., 247-85 ; Mann, Variations in Helopeltis theivora, 
in Mem. Dept. Agri. Ind. (Entom.), i.. No. 4.] 

Qreen Fly .— The growth of the shoots on the tea bushes is often 
greatly retarded in the early part of the year, apparently by the activity 
of a jassid bug (ChfoHUt flavescens, Fabr.) known in the tea districts 
by the unfortunate name of the “ Green FlyP It seems to completely 
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stunt the second, third and fourth flushes of the season chiefly, but has 
the compensating consideration that the tea made from shoots so stunted 
is invariably of higher quality than when they grow freely. No method 
of dealing with this pest has yet been devised. [C/. Pests and Blights^ 
etc., 286-92; Mann, Factors Deter. Quality Tea., Ind. Tea. Assoc, 1907, 

No. 4, 16.] 

Ca^erp///ars.—The number of caterpillar pests of the tea plant is 
very great, those of the Pst/rhifl<r and LunMcodHftr being perhaps 
the most numerous and most injurious. Little more than systematic 
catching has been attempted against these. Scale insects are of little Scaio insects, 
or no importance in the plains, but become serious at higher elevations. 

The brown coSee-bug {Lecaniuni heinisi^herieitm) has done serious 
damage in the Nilgiris, while in the north of India the most common 
species are Chionaspls thva\ Eriochiton thew, and Carteria 
decorella. \Cf. Mann and Antram, Red Slug, in Ind. Tea Assoc., 1906, 

No. 5.] 

Red Rust .— Among blights of vegetable origin perhaps the most Vegetable, 
serious and widely distributed is the so-called “ Red Rust,” caused by 
an alga {Cephalmiros rireseens, Kunz.), which attacks tea of deficient 
vigour almost everywhere and Idlls nearly all the shoots on which it occurs. 

[Of. Mann and Hutchinson, Red Rust—a Serious Blight of the Tea Plant, 
in Ind. Tea. Assoc., Calc., 1904, No. 4.] Its treatment consists largely in Treat'uent. 
increasing the vitality of the bushes by manuring, better drainage, and 
improved methods of pruning and plucking, but in serious cases Bordeaux 
Mixture, applied to the bushes immediately after pruning, is also advised. 

[Cf. Pests and Blights, etc., .SO^'-IOS Mann and Hutchinson, Red Rust of 
Tea, in Mem. Deft. Agri. Ind. (Botany), 1907, i., No. 6.] 

Fungous Blights. —Thread Blight, caused by a fungus (Stilhum nanam, 

Massee) on the leaves and twigs of the bushes, has done considerable 
damage to individual plants, but can be got rid of by treatment with 
sulphide of lime (made by boiling lime and sulphur together in water). 

Grey Blight (Pestalozzia ffvepini, Desmaz.) is the most serious leaL 
blight of the tea plant, and is very generally distributed. Blister Blight 
( E.rohasidium vexan.s, Massee), another fungus which attacks the leaves 
and green shoots, is fortunately restricted to a small area at present in 
Upper Assam (Mann, Ind. Tea Assoc., 1906, No. 3). Tea Canker (Nectria 
sp.) destroys both young and old tea stems, more especially in damp situa¬ 
tions. Lastly, Root Rot (HoseUbiia radiciperda) causes the death of 
large numbers of bushes, more particularly round the dead stumps of 
certain trees. 

Having dealt with Cultivation as fully as the available space will 
allow, it is now necessary to consider the methods presently adopted for 
the manufacture of the leaf into the commercial article Tea. 

MANUFACTURE OF TEA. 

The methods pursued have undergone a complete change in practice, Manu- 
if not in principle, by the introduction of machinery. Previous to 1860, ^ 

and almost entirely previous to 1870, hand labour was exclusively em- Machinery, 
ployed to prepare the leaf for market; now (except for an occasional 
garden at the commencement of the season) the whole work is done by 
machinery, much of which is largely automatic. The machines used for 
the several processes in Black Tea preparation have been produced by three 
or four inventors, and the names of Kinmond, Jackson and Davidson 
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almost entirely cover the field. It is not proposed to describe here the 
older methods of tea manufacture by hand, since these can be found in 
many of the books already referred to, but we shall limit attention to 
those at present in vogue. \Cf, Watt, Journ. Roy. Hort. Soc., 1907, 
xxxii., 90-3.J 

Grades of Grades of Tea. —The tea-leaf when plucked may be manufactured into 
Tea. various classes of tea. Black Tea, at present, absorbs almost the whole 

of the leaf produced in India. The preparation of Green Tea has made, 
however, considerable progress in the past five years, largely owing 
to the invention of special machinery for its production and partly to 
the depressed prices obtainable for Black Tea. An effort has recently 
been y)ut forth to introduce the manufacture of Oolong teas into India, 
but so far with no success. A small quantity of Brick Tea is made by 
a few estates in Darjeeling and Kumaon, for the Tibet and Bhutan market. 
“ Letpet ” or Pickled tea is prepared in Burma and on the hills lying 
between that country and Assam. These various grades of tea may be 
separately dealt with 

Black. B/ac/r Tea. withering. —The leaf, plucked as already described, 

is brought in from the estate, and immediately spread as thinly as possible 
in a cool and shady house on trays of hessian, bamboo, or wire netting to 
“ wither.” In the colder hill districts this operation is nearly always 
condiuded in lofts, situated over the factory itself, which can be closed 
and warmed with hot air. In the plains similar lofts, fitted with 
fans to draw tlie air over the tea, arc sometimes used, but the general 
consensus of opinion seems to be that when such lofts are used to shorten 
Quality afTcctod the withering by raising the temperature above 80^ F., the quality of the 
by wiiiitring, invariably suffers. In the districts producing the best-grade tea 

(Upper Assam) the withering is almost entirely carried on in houses open 
to the outside air. Lofts in which hot air can be introduced are, however, 
very useful in ensuring that the withering is completed within a reasonable 
lime, for the leaf must wither until it is flaccid, and if this takes too long, 
the tea is always inferior. At a temperature of 80° F. the ideal time 
required for withering is about 20 hours ; if delayed beyond that time a 
lower-grade tea is almost inevitable. If not flaccid at the end of the 
withering time it is a common custom to allow the leaf to remain for thirty 
hours, when it must then be taken away and rolled. The process of wither¬ 
ing is a very important one in tea manufacture ; if well carried out, the 
ivrmcnV’^ amouiit of tcH ferment {enzyme), which afterwards causes the change in 
the leaf termed “ fermentation,” nearly doubles in quantity during the 
operation ; the soluble matter in the leaf considerably increases as well 
as the tannin, to which the pungency of the finished leaf is due. 

Rolling. —When, by withering, flaccid leaf has been produced, it is 
n'ady to roll. This operation was formerly carried out by placing the 
withered leaf on a table, where it was rolled to and fro under the 
])ressure (fl the hands, till the juice was pressed out on to the surface of 
the leaf, and the material well twisted. As the pressing out of the juice 
jcsaojitiiii from the cells into contact with the air is the essential part of the process, 
it was soon apparent that a machine might be devised which would bring 
about this result and allow ot a much larger amount of leaf being treated 
at once. Hence during the last forty years there has been invented a 
constant snecession of machines. The earlier ones, by trying too closely 
to imitate hand rolling, were many of them cumbrous and unwieldy, but 
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gradual improvement has taken place, and those now in use leave little 
to be desired except the making of the process continuous. In principle, continuity 
all the naachines work by rubbing the leaf between two surfaces either 
rotating in opposite directions or working at right angles to one another. 

In some cases the pressure on the top of the leaf is supplied by the weight 
of a large quantity of the leaf itself; in others, and more commonly, by 
a special heavy lid to the machine. By raising or lowering this lid, the 
pressure on the rolling leaf may be altered, and the amount of juice ex- Pressure, 
pressed diminished or increased. Other things being equal, the lighter 
the rolling the more juice remains in the cells, and a pungent light-liquor¬ 
ing tea is obtained, in which the whitish colour of the immature tip-leaf is 
only slightly stained, thus giving a pretty-looking tea, full of “ golden tip.” Golden Tip. 

If the rolling be hard, much juice is pressed out, the golden tips largely 
disappear, and a much darker liquor is afforded by the finished tea, but 
one with more ‘‘ body ” and less pungency. The time taken by this 
operation varies from a quarter of an hour to an hour or even more. 

Often the rolling is partly carried out, and the leaf is then sifted through 
rotating sieves. The finer portions (containing most of the golden tip) 
are not again put in the machine, while the coarser portions are subjected 
to rolling under a greater pressure. 

The juice has been brought into contact with the air by rolling ; now Action of 
occurs the so-called “fermentation.” Before the rolling is completed 
the edges of the leaves and the ends of the stalks have begun to change 
from a green to a browm colour, and to take on an altered smell. This is 
the commencement of the fermentation, which is allowed to go on from Kormontation. 
two to six hours according to the conditions. For this purpose the rolled 
leaf is spread out about one to two inches thick in a moist, cool, darkened 
room, under conditions of the greatest cleanliness possible, and allowed 
to remain there. The material quickly becomes brown, and commences 
to smell like finished tea. The end of the operation is judged by the eye 
and the smell, and requires a good deal of experience to decide. The final 
product should be coppery brown in colour, like a new penny, and sliould Brown 
have quite lost its leafy smell, taking on, as has already been said, that of 
finished tea. The changes which take place during the fermentation are 
still very obscure, and it will be better to leave their discussion till a 
little later (see p. 238). 

Firing .— Fermentation finished, the leaf must be dried or fired as quickly Firing, 
as possible. Formerly the firing was done over clear charcoal fires ; now 
machines which make use of a current of hot air are exclusively employed. 

The earliest invented simply placed the leaf in trays through which a 
current of heated air passed, by natural draught, and as each tray was 
dried the material was removed and replaced. Now such machines are 
chiefly employed for finishing the tea-firing, and the greater part of the 
work is done on large automatic machines working with strong currents 
of air induced by fans. They are capable, some of them, of drying as 
much as two hundred pounds of finished tea per hour. The machines 
used for this purpose are simple in construction, and though ingenious, do 
not embody any new principle of drying. The “ firing ” is usually com¬ 
menced at a high temperature, the air entering the machine being often Temperature 
kept at from 220° to 240° F., though naturally the drying leaf itself never 
reaches this temperature. After the drying is about three-quarters 
completed, a somewhat lower temperature is employed, fronj^ 180° to 
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200° F. It is essential that the whole drying should be carried out as 
rapidly as possible, since if protracted, much of the pungency of the tea 
is lost. 

(jrading .— After drying, the tea is graded. The marks known on 
the market are—“ Orange Pekoe,’* Pekoe,” “ Souchong,” “ Congou,” 
etc. These are old Chinese terms, but now used somewhat loosely on 
the supposition that certain leaves on the shoot form the bulk of the 
grade named. Thus the unopened tip (bud) and the first opened leaf 
are generally supposed to constitute the “ Orange Pekoe,” the next in 
descent is the “ Pekoe ” leaf, and still lower the “ Souchong ” leaf. The 
grades, however, arc now merely commercial terms which have little 
relationship to any particular leaves. There is a corresponding class for 
the fine '‘particles or so-called “ Broken ” leaf of each grade, which 
generally gives a stronger tea than the grade itself, and is hence higher in 
price. The principal market names in use at present are :— 

1. Broken Orange Pekoe. 5. Broken Pekoe Souchong. 

2. Orange Pekoe. 6. Pekoe Souchong. 

3. Broken Pekoe. 7. Broken Tea. 

4. Pekoe. 8. Souchong. 

In addition there is a grade known as “ Fannings,” composed of the 
very small and light fragments of leaf not capable of being placed under 
any of these names, and “ Dust,” the extremely fine portions got out by 
si(‘ving through a line-mesh sieve, but even this has still a market value. 
In thv Keiv Bulletin (June 1890, 109-2) will be found particulars of the 
Hankow manufacture of the compressed tablets of the common tea-dust. 
Those are said to be used throughout Russian Siberia. 

These various grades are obtained from the tea just after being fired 
a!id by systematic sieving through sieves of various sizes, generally 
machine driven, coupled with the passage of the tea through “ breakers ” 
or “ equalisers ” in which the coarser leaf is broken down to a uniform 
length. After sorting in this way, each grade is packed separately in 
wooden boxes lined with sheet lead. 

Packing and Tea Boxes .— Almost all the woods fouiul in the tea districts 
have been used at one time or another for making tea boxes. Teak 
has even been imported from Burma for that purpose. For a long 
time toon or foma Toona) was the favourite, but as this became 

scarcer inferior woods have had to be employed. In the Brahmaputra 
valley practically the only timber now used locally for box-making is 
scmul(lioiuh<i.r iuafalHtrivant ); in Sylhet and Cachara greater variety 
is still employed, most being cut in the forests of the Lushai and Manipur 
hills and lioated down the rivers to the saw-mills. There is, however, 
an increasing tendency to import boxes from other countries, even from 
China, Japan and Sweden—chiefly pine. Some patent boxes, made of 
Russian pine in three layers cemented together in opposite directions to the 
grain, have in recent years become popular under the name “ Venesta,” 
“ Acme,” “ Columbia,” etc. Their chief objection is their high price. 
Steel chests were introduced some years ago, but have been abandoned. 
It may be mentioned that the wood of which the chest is made is by no 
means a matter of indifference. Some timbers have the reputation of 
tainting the tea placed in them, giving it a so-called “ cheesy ” flavour, 
and quite a large number of timbers can only be used after long seasoning 
under water. Chests are always lined with thin sheet-lead, carefully 
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soldered. It is of the utmost importance that the package should be as 
airtight as possible, since tea is exceedingly quick in absorbing moisture Airtight, 
from the air (up to the amount of 16 to 17 per cent.) and then becomes 
rapidly mouldy and useless. Before packing, each grade of tea is always 
refired at a temperature of 180° to 200° F., and packed while still just 
warm. As put in the boxes, it commonly contains from 2 to 3 per cent, 
of moisture. 

2. Green Tea.—For many years the manufacture of Green Tea in Green Tea. 
India may be said to have died out except in the Kangra Valley and in 
Kumaon. It was formerly made in some quantity, but black tea being 
the more marketable article, the green gradually ceased to be manufactured, 
especially after the introduction of machinery, since no apparatus had 
been devised for green-tea manufacture. While the object aimed at in 
preparing black tea is to change the materials in the leaf, by fermentation, 
the green colour becomes brown or black, the astringency is reduced, 
and the aroma altered in character : in manufacturing green tea, the aim 
is to prepare the leaf without any alteration taking place. 

Fermentation Prevented .— The first operation in manufacture is, always, no 
therefore, to heat the leaf, immediately it is received from the pluckers 
and without any withering, so as to destroy the ferment (enzyme) and 
prevent any after-colouring of the leaf, and at the same time to bring 
the leaf into the soft condition required for rolling. When small quan¬ 
tities are dealt with, this result is obtained by panning. The pan is a 
large cast-iron basin 2 feet wide let into brickwork and with the hinder Panning, 
part about 1 foot higher than the front. This is heated from below. When 
the pan is “ roasting hot ” a small quantity of leaf is thrown into it and 
kept tossed about by hand so that no portion is allowed to rest on the 
hot iron long enough to get singed. When soft enough it is slightly rolled 
by hand, then panned again, and so panned and rolled alternately until 
the edges of the leaf become very slightly crisp. The leaf thus prepared 
is then dried of! as quickly as possible, by methods and appliances similar 
to those described for black tea. 

Where large quantities of leaf have to be dealt with, machines have 
recently been invented by means of which the panning operation is re¬ 
placed by a steaming of the leaf, under pressure, in a rotating cylinder, steaming. 

The steaming must be very short or the leaf gets a boiled-cabbage 
appearance and is then useless, and yet it must be treated long enough 
to ensure the destruction of the ferment. About to 2 minutes under 
a steam pressure of 20 lb. to the square inch is generally sufficient. After 
steaming, the excess of water is usually got rid of in a centrifugal 
machine, though much juice is lost at the same time. Then the leaf is 
rolled slightly in machines similar to those used for black tea. The rolling 
must only be slight, for broken grades are almost worthless in green tea. 

It is immediately thereafter dried off as rapidly as possible. 

In order to obtain a green appearance in the final product it has been Facing 
customary in China to “ face ” the tea by rubbing it, when finished, in a 
hot pan with a small quantity of indigo and gypsum or other similar 
mixture. In Kangra the Native manufacturers use a small quantity of^ 
greenish-coloured soapstone for this purpose. But the employment of such 
materials is to be deprecated, and a very fair finished surface can be given 
to the tea by rubbing it in a hot pan alone without any foreign material, 
which only too frequently assumes the condition of an adulterant, 
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Grades of Green Grades of Green Tea .— As already stated, ill grading green tea 
“ broken grades ’’ are worth very little. The grades (as with black tea) 
Young iTjson. are given Chinese names :—“ Young Hyson ’’ is the finest part^ of the 
tea, principally made from the youngest leaf on the shoots ; Hyson 
No. 1 ” corresponds with Pekoe among black teas ; and “ Hyson No. 2 
is a coarser grade. “ Twankay ” is composed of the flat broken fragments 
Gunpowder. of the coarser leaves ; “ Gunpowder,” which has the appearance of balls 
about the size of small peas, is formed by the smaller leaves (which are 
very sticky after panning, and hence adhere together and so form them¬ 
selves into small balls during rolling). The packing is similar to that for 
black tea. 

Speal^iiig of green tea, the following passage from Vigne {Trav. Kashmir, 
Ladakh and Ishirdo, 1842, ii., 265) will be found interesting: “ Tea, made 
or rather boiled with water, as in Europe, is called Moguli chd, or the tea of 
the Moguls, as they call the Persians. But Tibet! chd, or tea as made in 
Tibet, is a very different composition, for which the following is the recipe 
for a party of five or six people : a teacmpful of the finest green tea is 
put into three pints of water, and upon this is strewed a large spoonful of 
soda, and all three are boiled together. About a pound of fresh butter 
or (jhi, and a pinch of salt, are then placed at the bottom of the milling 
churn, and part of the boiling contents are poured out and milled like 
chocolate ; a little cream or milk is then added to what has remained in 
the saucepan, and on this the milled tea is poured and boiled again, and 
part of it again transferred to the churn, and so on till it is all properly 
milled. All that then remains to be done is to strain it through a clean 
cloth. Much depends upon the quality of the tea, and the manner of 
making it. f have nowhere drank it so good as with Ahmed Shah. It 
was always made before or after a march, and on a cold morning I found 
it, after a little time, quite as palatable as tea made in the ordinary way, 
and far more nourishing. When well made, it resembles chocolate in 
appcaraiu^c, in consequence of the reddish tinge imparted to the tea by 
the presence of the soda, which prevents it also from cloying. Sutu, or 
the flour of roasted barley, is frequently eaten with it.” 

Oolong 3. Oolong Tea. —So far no oolong tea has been made in India ; its 

Tea. manufacture is a speciality of Formosa, though also made in China and 

Japan. But Formosa oolongs have a recognised place on the tea market, 
principally on account of a very characteristic and much-desired flavour. 
Commissioners were sent from both India and Ceylon in 1904 to ascertain 
the methods by which this was produced. They reported that the flavour 
siKviui Variety, was principally due to the particular variety of plant grown. But that 
variety was not to be recommended on any other ground, as the yield 
was small, the plant was difiicult to grow, and could only be satisfactorily 
]lMu7a c propagated by layering. The manufacture was quite special in character, 
iinu ac lire. csscutials was Carried out as follows :—On the leaf being brought 

into the factory at midday, it is put out in the sun to be warmed, first 
spread thinly and then thicker, for twenty minutes to one hour. The leaf 
so treated is taken into a house and spread on bamboo trays in a layer 
about 3 to 4 inches thick. At intervals of 15 minutes it is collected to¬ 
gether and shaken up with the hand. With this treatment continued for 
Fomentation hours a change occurs in the smell of the leaf, and a tinge of brown 

erm a on. i^^^kes place on the softer leaf and on the edges of the others. When the 
discoloration has spread over the softer leaves in spots, the tea is ready 
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for panning. This operation is carried out by keeping the leaf constantly Panning, 
and evenly on the move in a pan about 2 feet in diameter, retained at 
a temperature of 360° to 400° F. and for about 10 minutes. Rolling 
follows, and finally firing in the small charcoal stoves used universally 
in tea manufacture in China and Japan. For further particulars the 
report of the Indian Commissioner, Mr. J. Hutchinson [Cult, and Manuf. 
of Formosa Oolong Tea, Calcutta, 1904) should be consulted. 

4. Brick Tea. —Hitherto little attempt has been made to manu- Brick Tea. 
facture Brick Tea in India, though it is the staple of the Central Asian 

trade. In view of the possibility that this trade may be opened up in 
the near future, a careful investigation was made in 1905 of the methods 
employed in Western China by a special commissioner sent by the Indian 
Tea Association to the districts in which it is produced. He describes in Man«factiiro of. 
his report how it can be made either from the young shoots (as with 
black tea), which gives the highest quality of brick, or from coarse leaf 
with many stalks and twigs. In some cases, indeed, stalk and twig 
predominate in the material used. 

The manufacture involves (1) Fanning, in pans as described under Panning, 
green tea, kept at such a temperature that the leaf emits a sharp crackling 
sound, due to the bursting of the cells as it is rubbed over the surface. 

This operation takes from 6 to 10 minutes. (2) Rolling. —This process iioiimg. 

is carried out by hand in the usual manner, only light rolling, however, 

being done. (3) Fermenting. —Here the peculiar part of the manu- i^ong 

facture comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed 

to ferment for 3 to 4 days, the temperature rising in the meantime to 

105° to 112° F. The resultant nroduct is then dried in the sun. After Manufacture. 

preparation it has to be formed into bricks, and for this purpose it is first 

steamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then 

have a temperature of 150° to 170° F. If few stalks are mixed with the 

leaf it will be found that a fairly firm brick may be turned out without 

any addition; if not, a mixture of boiled glutinous rice-flour is necessary 

to give sufficient adhesiveness. The whole is then put into a wooden 

mould of suitable size and shape and pounded down lightly with a wooden 

rammer weighing 17 lb. Several bricks are, usually, put in the same 

frame, separated by a layer of bamboo matting. The whole frame when 

filled is put aside for several days to set and dry; after which the 

bricks are taken out, trimmed, wrapped in paper, and put back into the 

case again. The bricks usually made are lOJ inches in length by 4 inches 

thick. \Cf. Horace Della Penna in Markham, Journ. of T. Manning to 

Lhasa, 1879, 119, 317.] The manufacture of brick tea differs in quality 

and material rather than in principle from the compressed tablets of 

tea-dust to which reference has already been made. 

5. Letpet or Leppett Tea and Lao MIeng Tea. —The manufacture Letpot Tea. 
of this kind of tea is peculiar to Burma, the Shan States and 

some of the hills lying between Assam and Burma. A fairly complete 
account of the whole subject of its production will be found in the Kew 
Bulletin (1896, 10) and in The Agricultural Ledger (1896, No. 27, 

235-66). There seem to be two ways of preparing it, as follows The 
leaves are first thrown into boiling water and allowed to remain for a 
short time or until they become soft, then are taken out and rolled by 
hand on mats and allowed to cool. The process which follows consists in 
ramming the leaves down tight into the internode of a bamboo (the 
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“ Waho ”), a wooden ramrod being used for the purpose. A stopper is 
then made of jack or guava leaves, and the bamboos thus charged are 
then kept in the shade for a couple of days with the stopper^ 
downwards to allow of any water there may be within to drain oft. The 
bamboos are not filled up quite to the top with letj)et, and in the space thus 
left ashes mixed with a little water are now filled in. The object of the 
ashes is to prevent insects getting to the tea. The bamboos are now 
buried underground till the let'pet has matured and is required for sale. 
If not buried the let'pet becomes black and spoilt; to be good it should 
be of a yellowash colour. It is carried to market for sale in bamboo 
baskets of open wicker-work (kym) lined with leaves. The tea is taken 
out of ti'je bamboos, filled into the baskets, and pressed down tight so as 
to prevent air injuring it. 

The above is the method in vogue west of the Irrawaddy. East of 
that river the method seems to consist in steaming the leaf and then 
rolling by hand. After this the leaves are allowed to cool and are then 
deposited in a pit, lined with planks or bamboo matting, and covered 
over and pressed down by heavy weights. The pit is not opened till a 
purchaser turns up to buy the whole pitful, but when opened the letpet 
tea is removed in bamboo crates. 

[It may bo useful to amplify Dr. Mann’s account of this tea 
(above) by a few quotations and observations:—The earliest mention 
of it (apparently) is in Hamilton’s New Account of the East Indies 
Usage at (1688-1722, pub. 1727, ii., 62), where he says, “They never leave 

Ceremonials. micdiating till there be a reconciliation, and, in Token of Friendship, 

according to an ancient Custom there, they eat Champock from one 
another’s Hand, and this seals the Friendship. This Champock is Tea of 
a very unsavoury Taste; it grows, as other Tea does, on Bushes, and is in 
use on such occasions all over Pegu.” Crawfurd, Ferrars, Nisbet, etc., 
all speak of its use at ceremonials. 

Lao Toa. accouiit given by Mr. C. E. W. Stringer (Kew Bull., 1892, 221) 

of the manufacture of Mieng or Lao Tea in Bangkok does not differ in 
any material sense from the practice in Burma. These may therefore be 
described as Siloed teas, and their chief peculiarity may be said to be that 
they are eaten as a pickled vegetable and only rarely used as a beverage. 
Crawfurd says the leaves are elliptic, oblong, and serrated like the Chinese 
plant; and the Burmese, not following the practice of other nations, 
designate the latter by the native name of their owm plant, Lap^het. There 
is little doubt, therefore, but that it is a genuine Thea, and most probably 
a native of the country. Crawfurd speaks of Wallich as his friend, and 
yet at the very time indicated the latter disbelieved in tea being indigenous 
in Assam. Crawdurd (Journ. to Ava, 1834, i., 199, 236; ii., 147, 214) says, 
Bumeso eat “ The Burmosc eat the leaf prepared with oil and garlic, and never use 
the infusion as they do that of Chinese tea, which they call Lapliet-re, or 
tea water.” Ferrars {Burrmiy 1900, 65, 70, 72) speaks of pickled tea as 
made by the hill tribes to the north. Nisbet {Burma Under Brit, Rule 
and Before, i., 175, 446; ii., 191) observes, “ In Upper Burma and the Shan 
States a good deal of this tea is consumed as a drink, for which purpose 
it is sold in a dry state. It is prepared by boiling it in an earthen kettle, 
and is drunk with salt. The greater bulk, however, is sold by the Mandalay 
brokers to merchants in Lower Burma, where it is largely consumed in 
the solid. The leaves are soaked in oil, a little garlic and dried fish, etc,, 
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added, and the concoction thus formed is eaten and considered a great 
luxury. Besides being regarded as a dainty, however, the ‘ Leppett \ is 
a traditional food among Burnians. At the important junctures of a 
man s life, such as birth, initiation into the church, marriage and death, 

Lcppctt plays an important part, and no ceremony is complete without 
the consumption of that article. The tea remains in the same basket from 
the time it is bought at the gardens until it is sold by the merchant to the 
actual consumer. Large numbers of baskets are to be seen at every wharf 
along the Irrawaddy banks and in the bazaars throughout the country.” 

It would seem probable, however, that in Burma the word lapel denotes Plant of 
Camellia drupifera, and that that species may possibly have been Times, 
employed in the manufacture of letpet tea before the adoption of C, Thea 
as the preferable plant. Further, there appears little doubt that tea was 
first used as a medicine, then as a vegetable, and finally as a beverage. It 
was the discovery of this final property that gave the greatest impetus to the 
cultivation of C* Thea in China and Japan, and possibly also in Burma 
long anterior to any records of the introduction and cultivation of 
the plant in India. Symes {EmK to Ava, 1795, ii., 255) mentions 
Icspac or pickled tea, and Mason (Burma and Its People^ 1860, 505) has 
a similar reference.] 

6. Jyree Tea, —Some few years ago a tea was much talked of in 
the public press as having special merits. This was found to consist of 
ordinary tea mixed with a certain percentage of the leaves of Albizzia 
a mar a (see p. 45). 

CHEMISTRY OF TEA, —Within the scope of this work it is neither Chemistry 
possible nor desirable to give a detailed account of all the substances of Tea. 
which have up to the present time been found to occur in the tea-leaf. 

The soluble materials combine to make the liquor produced by infusing 
the manufactured tea. But it may be observed that both the commercial 
and the hygienic value of tea as a beverage depend on three or four 
substances. The first of these is the so-called Essential Oil, the Essential oa 
supposed cause of the flavour. It is impossible to deal with this sub- Flavour, 
stance here ; briefly its character is all but unknown, its quantity re¬ 
markably small even in the most flavoury teas, for though Mulder (Poggend, 

Annalen, xliii., 133) obtained 0*6 to 1 per cent., no one since his time has 
been able to isolate anything like that amount. In fact it has been denied 
that he was dealing with the oil which was subsequently extracted by Van 
Romburgh (1895) by the distillation of freshly fermented leaves, the yield 
being only O'OOG per cent. It is a product of fermentation. The essential 
oil has, generally speaking, almost entirely eluded investigation. Its 
connection with flavour is well known, but the oil itself remains 
almost unexamined. \Cf, Gildemeistei and Hoffmann, Volatile Oils, 


1900, 601-2.] 

The second of the important constituents of tea is the Caffeine or 
Theine, to which almost the whole of the stimulating power of the tea 
seems to be due. From a medical point of view it is the most important 
substance : from a commercial standpoint it appears to have little value. 
The higher-priced grades of tea certainly contain more caffeine than the 
lower, but this is simply because the younger leaves (which have a higher 
percentage) form the bulk of the finer grades. Given two Broken Orange 
Pekoes, however, the relative quantities of caffeine they contain will bear 
little or no relation to their prices. 


237 



CAMBLiLIA 

THBA 

Chemistry 


Tea r?efiiKo. 


Tannin. 


Eslimaiiou. 


Tannin 

Oxidised 


Expressed 
J nice. 


THE TEA PLANT 

The total quantity of caffeine present in tea varies from 3 to 5 per cent., 
and this quantity undergoes no change during the processes of manufacture. 
On the other hand, the ease with which it is extracted is by no means so 
great in the fresh leaf as in the finished black tea. Nanninga (Me^- 
deelingen uit 'slands Plantentuin, 1901, xlvi., 3) gives figmes, for in¬ 
stance, where the quantity extracted by the same method increased 
from 2'51 to 3*77 per cent, in passing from fresh leaf to fermented and 
finished black tea. 

In this connection it might be pointed out that tea refuse is practically 
the oidy commercial source of caffeine. From this it is, however, pro¬ 
duced at the rate of 30,000 lb. yearly, or thereabouts, the manufacture 
being carried on in England, Oermany, France, and America. Recently 
successful^attempts have been made to extract the caffeine on a com¬ 
mercial scale, from the tea on the spot in India, and it is probable that 
this manufa(;ture, as an attachment to tea estates, may take a considerable 
development in the tea districts of the country. 

The third constituent of great importance in the tea-leaf and also in 
the tea is the tannin. A great deal has been written of the evil effect of 
the tannin in tea, most of which is, however, not based on exact experi¬ 
ment, but ratluT on general impressions. Whatever be its physiological 
action it is certain that it is the constituent which gives tea its pungency, 
and, in its form oxidised during fermentation, it also imparts the colour 
to infusions of tea. In short, from a commercial point of view the 
value of Indian tea, in so far as it is determined by pungency and 
colour of liquor, varies with the quantity of tannin easily extractable 
by water. 

The quantity of tannin is, however, very variable, and during manufac¬ 
ture alters to a very great extent. If we take the quantity extracted by 
water in ten minutes at 212° F. from finely divided tea as the standard, 
the following represents the reduction which normally takes place (as 
determined by hide powder) during the manufacture. All the figures 
are calculated on the dried material. 

(1) (2) (3) 

Tannin in leaf as rolled .. .. 15*51 .. 16*90 .. 16*98 

Tannin in finished black tea .. 12*94 .. 12*53 .. 13*78 

The c,olour of the liquor given by fermented tea is due to the oxidised 
tannin produced during the fermentation process, and in practice it 
always becomes a question of skilful management to know how far ‘‘ to 
sacrifice pungeiujy to colour ” ; in other words, how much of the tannin is 
to be allowed to oxidise during manufacture. 

In a normal fermentation conducted below about 82° F., the oxidation, 
produ(;ed by the enzyme already mentioned, is a perfectly definite and 
complete operation. All the tannin pressed out of the cells and brought 
in contact with the air is oxidised in from four to six hours according to 
the temperature. The relative colour and pungency of the final product 
depend, if a complete fermentation is allowed, on the amount of rolling 
and hence of juice expressed. If the process is conducted much above 
82° F., other oxidations take place, independent of enzyme action, and 
these give the tea a “ stewed ” taste, while rapidly lowering the tannin 
percentage without increasing the colour of the infusion. The explanation 
is probably that the fermentation of the tannin by means of the tea oxidase 
(enzyme) only carries the oxidation one stage forward, and though the 
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products are not as soluble as the original tannin, they are still fairly 
soluble, and have a brown colour. At higher temperatures still more 
deeply brown oxidation products are formed, much less soluble in water. 
The result is disastrous to the tea, and hence no fermentation should be 
conducted at a temperature above 80° to 82° F., if this is possible. \Gf. 
Mann, Ferment, of Tea, in Ind. Tea Assoc., 1906, No. 19, pt. i. : 1907, 
No. 1, pt. ii.] 
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The tannin present in the original leaf has been carefully examined 
and described by Nanninga {Ic. 7). He found it to be a crystalline powder, 
so hydroscopic that an instant’s exposure to the air turned it into a yel¬ 
lowish-brown syrupy mass. It is not soluble in chloroform, benzine or 
petroleum ether, and very little in anhydrous ether. On the other hand 
it is very soluble in alcohol, acetone, or acetic ether. It has a very as¬ 
tringent, but not bitter taste. It is precipitated by copper sulphate and 
lead acetate. Ferric chloride gives a deep blue precipitate. It is optically 
active. 


The other substances present in tea-leaf are of minor importance. A 
trace of gallic acid can always be found, as well as quercitrin. An acid, 
to which the name of Boheic Add was given, has been described by Roch- 
leder (Ann. Chem. Pharm., 63, 202), but its existence as a definite chemical 
substance is very doubtful. Other constituents it seems unnecessary to 
describe. [Harold H. Mann.] 

TRADE IN INDIAN TEA. —The prosperity of the Indian Tea Trade 
may be mentioned as one of the many striking results of the British 
Administration in India. The East India Company enjoyed for 
many years a monopoly in the Chinese exports of tea, and they were 
therefore, and perhaps naturall}^, not over-anxious at first to establish 
a tea industry in India. In the year 1721 the imports of tea from 
China into Great Britain became one million pounds, and during the 
century from 1710 to 1810 the aggregate sales of the Company were 
751 million pounds, valued at close on 130 million pounds sterling. It 
may be useful to recapitulate some of the historic facts already mentioned. 
In 1788 Sir Joseph Banks suggested the desirability of cultivating tea in 
India. Little was accomplished, however, until Lord William Bentinck 
became Viceroy in 1834. But the success shortly after attained was such 
that in 1840 the Government were able to withdraw from tea-planting, and 
by 1865 had handed over all their experimental plantations to private 
enterprise. The first public sales of Indian-grown tea took place in 
Calcutta during 1841, when 4,613 lb. were sold. A sample of Indian- 
made tea had, however, been sent to England a few years earlier 
(1838). By way of contrast with these beginnings it may be added 
that sales of Indian tea in 1904 stood at 200 million pounds, valued 
at £6,000,000 (see p. 218). 

Area and Localities of Production—Capital and Labour, etc.— 

The area under tea at the end of 1903 extended over 524,827 acres, 
nearly two-thirds (64*4 per cent.) being in Assam (viz. 338,278 acres, or 
204,702 in Assam proper, and 133,576 in Cachar and Sylhet). In Bengal 
the area was 135,956 acres (25*9 per cent.). Thus these two provinces 
(Assam and Bengal) have nine-tenths of the Indian tea area, the 
remaining tenth being in the United Provinces, Panjab, Madras and 
Travancore, a total of 49,073 acres, of which one-half is in the Native 
State of Travancore. In addition to all these there is a small area of 1,520 
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acres In Burma. In the latest report of the Commercial Intelligence 
Department on the Production of Tea in India, the area for 1906 is stated 
to L 531,808 acres, distributed thus .-423,828 in Eastern Bengal and 
Assam ; 51,219 in Bengal; 7,997 in the United Provinces ; 9,^5 in the 
Fanjdb, and 39,339 in South India (Madras and Travancore). Hence tile 
partition of Bengal may be spoken of as having reduced the area in that 
province and increased that of the new provinces of Eastern Bengal and 
Assam. It may also be said that the record years in the normal or con¬ 
tinuous expansion of the tea area were 1897 and 1898, but recently the low 
prices that have prevailed have suggested the desirability of curtailing 
rather than increasing the area, and accordingly in 1903 a decrease of 430 
acres wf^s recorded. The policy presently pursued may be described as 
the abandonment either permanently or temporarily of a percentage of 
indifferent tea, also the reduction of the quantity taken annually from the 
plant. Both factors have combined to improve the stock and raise the 
quality of the tea, and have thus proved beneficial. The reduction of 
area mentioned is therefore the balance between fallowed tea and new 


Yield. 
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extensions, showing a small net decrease. 

Yield —But a significant feature of Indian tea-planting is the fact 
that production has increased in a higher ratio than the expansion of 
the area of cultivation. Since 1885 the area has increased by 85 per 
cent, and the production by 192 per cent. This doubtless denotes im¬ 
provement in cultivation and manufacture. But the published estimates 
of production are usually considerably below the actuals, hence the trade 
returns show higher totals than the estimates of supply. Obviously 
there are many explanations, such as the fluctuations in seasons which 
render averages fallacious and the returns of private concerns not being 
as a rule furnished. On the average of the last five years the yield per 
acre (dividing total yield by area) was in the four chief tea localities ; 
Brahmaputra valley, 401 lb.; Surma valley, 503 lb.; Duras, 476 lb.; 
and Darjeeling, 267 lb. to the acre. But according to the report of the 
Commercial Intelligence Department for 1906, the total production in 
this year was 240,411,266 lb., assorted thus;—Assam, 162,468,034; 
Eastern Bengal, 44,602,885 ; Bengal, 15,531,692 ; Northern India (United 
Provinces and PaiqAb), 3,527,863; and Southern India (Madras and 
Travancore), 14,280,792 lb. 

Capital .— The total registered capital invested in the industry comes 
to 22 crores of rupees (£14| millions), thus -.—companies registered in India, 
Rs. 3,41,82,985, and companies registered in London, Rs. 18,39,30,135. 
Divided by the area this capital comes to Rs. 412 (£27) per acre. But 
there is a further unknown figure representing the capital of private 
owners (above alluded to), who, as a rule, refuse to furnish any information 
of their business, so that the total capital has been estimated at 
£20,000,000 (see p. 218). 

Persons Bmpioyed.—ln 1906 the number of persons employed in the in¬ 
dustry was returned at 491,457 permanently and 81,642 temporarily, or just 
a little more than half a million, and tliis expressed to the area of cultivation 
comes to about 1-08 persons to the acre. These figures do not, of course 
include those engaged in the carrying agencies nor those concerned in 
cultivating locally the food, etc., of the special immigrant tea population. 

Foreign Trade.^The economies due to the establishment of large 
plantations, and the discovery of machinery to do all and more than 
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manual labour could accomplish, cheapened production, and with this 
arose a rapidly increasing demand. The freedom from adulteration and 
impurity, incidental to all Asiatic hand labour, also tended to enhance the 
appreciation of the Indian tea in European markets, and with that success 
came the downfall of the Chinese trade. In 1859 China supplied England Cliiuese Trade, 
with 76 million pounds of tea, and in 1880-1 with 175 million pounds. In 
1864India commenced to export insufficient quantity to justify the traffic 
being recorded separately. In that year the United Kingdom obtained 
2,800,000 lb. of tea from India. A decade later the coffee industry of 
Ceylon began to show signs of the ruin that finally overtook it. Profiting Ocyiou started, 
by the experience and knowledge gained in India, Ceylon planters aban¬ 
doned coffee and took to tea, and to-day Ceylon is India’s chief competitor 
in the tea markets of the world. In 1875-6 the exports from Ceylon were 
784 lb. valued at £180, while the Indian of that year were 24,361,599 lb. 
valued at £1,444,278. In 1885-6 the Ceylon exports became 7,851,562 iiaco between 
lb. val’ied at £382,996, and the Indian 69,666,000 lb. valued at £3,298,000. 

In 1895-6 the Ceylon exports were 110,095,000 lb. valued at £3,075,000, 
and the Indian 142,080,000 lb. valued at £4,682,000. Five years later 
(1900) the corresponding figures were : Ceylon exports, 149,265,000 lb. 
valued at £3,582,000, and Indian, 176,387,000 lb. valued at £6,118,000. 

By way of comparison it may be added that the total exports from China 
in 1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61,028,000 
lb. valued at £1,406,000; the world’s increasing demands were thus met 
by India and Ceylon mainly. This may be still further exemplified by later Most Rf'cout 
figures drawn from the report issued by the Commercial Intelligence i)e- 
partment of the Government of India for 1906. The total exports by sea 
and land routes for that year came to 236,731,623 lb. from India and 
170,527,146 lb. from Ceylon, while from China came 108,864,534 lb. black 
and green tea, with 79,506,133 lb. brick, tablet and dust. 

Prices Realised. —During the later years of the period indicated Prices, 
by these returns the price paid for Indian tea fell from 13'33fZ. to 8‘32ri. 
per lb. in 1900 ; for Ceylon from 11'63(7. to 5’40(/. per lb. ; for China from 
7*26d. to 5’14d. per lb. ; and for Japan from 7*17(/. to 5'53f/. per lb. Thus, 
while India has maintained her position as the leading producing imuntry, India Leads, 
she has also preserved, in a remarkable degree, her supremacy in quality 
and price. Indian teas fetch the highest average price in the world. 

Expressed to head of population (census of 1900), the consuniption of tea 
is interesting, and throws a flood of light on the infiuences that have led to 
the world’s increased consumption of tea. The list is headed by Western noasumption 
Australia, 10*07 lb. per head of population ; South Australia, 8*87 lb. ; ” 

United Kingdom, 8*44 lb.; New South Wales, 8*01 lb. ; Victoria, 7*38 
lb.; Queensland, 7*09 lb. ,* New Zealand, 6*78 lb. ; Tasmania, 6*62 lb. ; 

Canada, 4*29 lb. ; Holland, 1*48 lb.; United States, 1*14 lb.; Russian 
Empire, 0*93 lb. *, German Empire, 0*13 lb. ; and France, 0*05 lb. Thus 
India and Ceylon owe their prosperous tea trades, primarily, to the de¬ 
mands of Great Britain and her Colonies, but the low prices that have Great liritain 
recently prevailed have led to great efforts being made to open out new colonies, 
markets, and these are held to have been so successful that the average 
price has improved. The relief afforded, moreover, by the endeavour to 
produce and sell green tea may also be said to have considerably strength- Green Tea. 
ened the position of the Indian planter, so that it is thought there is now 
no longer any fear of supply outrunning demand. 
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Exports from India [Black and Qreen Teas), —It may now bo useful to 
furnisli more direct and explicit information regarding the recent Indian traffic 
in Tea. The following figures show the trade every fifth year since 1876-7 : — 


Year. 

1 Rs. 1 

lb. 

1870-7 

2,00,74,251 

27,784,124 

1880 -1 

3,05,42,400 

46,413,510 

1880-7 

4,72,79,917 

78,702,857 

1890-1 

5,21,92,335 

107,014,993 

1890-7 

8,12,45,480 

148,908,461 

1900-1 

9,55,09,301 

190,305,490 

1900-7 

9,85,77,642 

233,653,637 

An analysis of the 

traffic for the years 1902-7 may 

be framed to show 


llie cliiof provinc‘f‘3 of India from which exported and the more important 
(ountrios to wiiirli exported, the figures giv^en denoting the respective shares 
taken, wKilo the uiiHe(‘ount(‘d for balances, on the total transactions, manifest 


The hint three figure h have been 



1902 3. 

1903-4. 

1904-5. 

1905-0. 

1906-7. 

11>. 

181,423 

207,159 

211,887 

214,223 

233,053 

Us. 

7,30,10 

8,55,79 

8,40,54 

8,84,70 

9,85,77 

lb. 

170,943 

195,107 

197,541 

199,737 

175,889 

Rs. 

0,70,52 

7,88,17 

7,05,39 

8,00,91 

7,3t).90 

lb. 

0,482 

8,744 

11,069 

12,679 

13,979 

Rs. 

40,01 

51,74 

05,20 

75,28 

82,80 

lb. 

152,895 

170,186 

107,091 

166,591 

176,109 

Rs. 

0,27,90 

7,08,91 

6,70,97 

0,89,01 

7,57,45 

lb. 

5,554 

8,575 

12,607 

15,018 

14,514 

Rs. 

22,00 

35,49 

54,79 

07,10 

06,01 

lb. 

4,508 

0,402 

5,892 

7,140 

8,902 

Rs. 

10,30 

23,47 

22,15 

26,53 

31,37 

lb. 

379 

5,701 

Oil 

1,709 

3,418 

Rs. 

93 

20,51 

1,37 

5,42 

8,31 

11). 

3,967 

4,546 

9,331 

9,988 

13,701 

Rs. 

15,08 

17,49 

32,99 

42,62 

56,50 


Imports. 
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Imiturts, 


otlier provineeH or eountrics not mentioned. 
jtnrposf Ijf ont itted fro)n t ttch return ;—- 

K\i>( 


th’und 'I’otal 

Shan^ from llengal 
,, ,, Madras 

Share/o U.K 
,, ,, ("anada, 

,, ,, Australia 

,, ,, ('liina . 

,, ,, Russia . 


Imports Into India (Black and Qreen Teas). —With such a record 
of protlucijig enterprise it is somewliat surprising that India nevertheless should 
eoiitinuo to import tea from China, Java, etc., anil become the emporium of 
a re-('\port trade in thes<> teas to I’ersia, Arabia, Turkey-in-Asia, Africa, Egypt, 
etc. 'The following table records the transactions during the past five years : — 

1M roiiTs. 


(1 rand Total.. 

Share from China 

,, ,, Java 

,, ,, Straits 

SettliMuents 

Share to Rombay 
,. ,, Burma 

Uk-Excokts Totals 




1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 


lb. 

3,848 

3,072 

3,734 

3,799 

2,683 


Rs. 

20,59 

20,83 

18,90 

18,34 

14,14 


Ib 

2,111 

2,141 

1,229 

1,306 

1,028 


Rs. 

12,71 

13,63 

8,83 

8,29 

8,49 


lb. 

207 

305 

199 

151 

322 


Rs. 

2,14 

2,15 

1,28 

1,15 

2,29 


lb. 

491 

542 

532 

491 

467 


Rs. 

1,75 

1,89 

1,95 1 

1.82 

1,85 


1 lb. 

3,055 

2,838 

2,822 

2,935 

1,990 


1 Rs. 

17,29 

17,30 

15,25 

i 14,75 

13,20 


‘ lb. 

503 

558 , 

558 j 

518 

480 


' Rs. 

1 1 

1,82 

1,96 

2,07 ; 

1,95 

1,98 


lb. i 

1,600 

889 ! 

920 ! 

781 

601 


1 Rs. 

10,49 

6,40 

6,32 

5.20 

3,08 
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Drawn from these foreign supplies the exports (re-exports) shown above Green Tea 
are made, and it is distinctly interesting to have to add that recent special Traffic, 
endeavours (already alluded to) have been directed toward securing for Indian 
production a larger share in the Tibetan and Central Asiatic green-tea traHic. 

But, more interesting still, the re-exports of China tea to Persia hav'o as rapidly 
declined as the exports of Indian tea have increased. The growth of a trade 
with Persia and Tiukoy-in-Asia in Indian-grown teas is one of the most satis- 
f»ietory results of the efforts to find markets outside the British Empire. 

Coasting Trade,—A study of the amount of tea carried coastwise to and Coastwise 
from the provinces of India helps greatly to elucidate the particulars available Trade, 
regarding local consumption. In 1903-4 the total quantity carried by those x^ocal 
routes came to 4,800,674 lb. valued at Rs. 23,94,580, and in 1905-0 to 4,179,040 Consumption, 
lb. valued at Rs. 20,81,030. Of that amount, Bombay alone in 1903-4 took 
3,089,500 lb., of which 3,000,000 lb. were drawn from Calcutta and thus doubtless 
consisted of Assam or Bengal teas, and in 1905-0, 2,093,516 lb., of which 2,000,000 
lb. came from Calcutta. To a largo extent perhaps this represents the Persian 
Gulf traffic. The only other item of importance manifested by the coastwise 
trade is concerned with the port of Chittagong. 

Rail and River-borne Trade, —T’ho study of the official publications that have Sources of 
appeared under this heading rev'eals two important features: {a) the sources Supply, 
of supply upon which the great centres of tho trade depend ; (/>) the expanding 
local consumption. Tho total exports from tho producing centres were in 
1903-4 as follows :—From Assam, 150,841,2901b. ; from Bengal, 40,930,472 lb. ; 
from Madras, 5,084,328 lb. ; from the LJnited Provinces, 1,911,912 lb. ; and from 
the Panjab, 655,918 lb. Those show a total of 205,429,920 lb. as the exported 
production of 1903-4; but later statistics for 1900-7 show a slight increase 
to 224,873,712 lb. It is just possible that there is in addition, how'over, a small 
export traffic by road, not recorded in the above figures, more especially from 
small priv'ate gardens that run for special, often local markets. 

Calcutta imported in 1903-4 (from all those areas of production) a total Calcutta, 
of 170,735,720 lb. ; Bombay (town) secured 2,205,308 lb. (from tho United Bombay. 
Provinces and Panjab, in addition to its supplies coastwise above mentioned) ; 
tho Madras (port) towns received 4,912,292 lb. (drawn from the Nilgiri hills, Madras. 
Wynaad, Travancore, etc.) ; and Karachi 29,356 lb. (from tho Panjdb and Karachi. 
United Provinces). From these receipts, by the port towns mentioned, have 
to be drawn tho foreign exports (already shown), the balance being one item 
more of local consumption. So in tho same way tho supply procured from tho 
chief towns concerned in the foreign trade (177,899,082 lb.) deducted from tho 
total recorded exports from tho areas of production would leave a balance 
which either goes into local (provincial) consumption, or is exported from other 
port towns not dealt with above, such as Chittagong. The balance in question Chittagong. 

(in 1903-4) came to 27,530,844 lb. Now that Chittagong has become the seaport 

town of the new province of Eastern Bengal and Assam, its trade will doubtless 

be separately returned. In the Administration Report of Bengal (1903-4, 82), 

it is observed that the running of a direct lino of steamers from that port 

to the United Kingdom and the through connection with Assam, established 

by tho completion of the Assarn-Bengal Railway, have already caused a large 

increase in tho foreign trade, tho total value of which was Rs. 2,50,60,000 in 

1903-4 as against Rs. 1,69,71,000 in 1902-3. Of these returns tea represented 

a traffic of Rs. 75,00,000 in 1902-3, which expanded to Rs. 1,02,40,000 in 

1903-4. It is thus certain that Chittagong will in the near future play an 

important role in the tea trade. But to conclude these observations on internal 

trade and local consumption, a balance sheet might bo given by showing pro- Local 

duction less foreign exports and foreign imports loss re-exports, and those Oonaumption. 

two sums would doubtless represent very largely local demands; but for the 

reasons indicated it often happens that tho exports exceed tho estimated y^ro- 

duction by as much as a million pounds, so that we are not in a position to give 

any very satisfactory conception of India’s own consumption of tea. Recently, 

however, a special company has been organised to pioneer the Indian homo 

trade, and it is believed the results are fulfilling all expectations. 

Trans-frontier Land Trade. —The trade in tea across the frontier of India Trans- 
by land routes is not very important, though worthy of consideration. Tho frontier 
most surprising feature is that (including Burma) India imports if anything Trade, 
more than she exports. The supply comes mainly from tho Northern Shan 
States, is carried into Burma, and is mostly pickled tea. The total traffic was 
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in 1903 4, 2,020,250 Ih., valued at Hk. 9,31,943; in 1904-5, 2,314,810 lb., valued 
at Rs. 10,78,031 ; and in 1900-7, 2,120,048 lb., valued at Rs. 8,89,008. Turning 
now to the Exports : these go mainly to Afghanistan, Kaelirnir, Dir, Swat and 
Rajaur. The following wore the amounts exported—in 1903-4, 2,439,248 lb., 
valued at Rs. 10,08,910 ; in 1904-5, 2,731,008 lb., valued at Rs. 12,40,253 ; and 
in 1900-7, 2,991,072 lb., valued at Rs. 14,53,888. The chief item in this traffic 
is India’s contril)ution to the I’ibet and Central Asiatic demand for green tea. 

In conclusion, it is perhaps scarcely necessary to enter into the details 
of the strenuous efforts that have been made and are being made by the 
Tea Association and tea merchants of India and England to extend the 
area of demand for all grades of Indian tea. The enlightened action 
which has resulted in securing the services of expert scientific officers 
to investigate the disabilities of the industry and to improve the methods 
of production and manufacture deserve the highest commendation. 
Th(i initial stage in this reform was accomplished by the Government 
of India in 1895, namely the deputation of the Reporter on Economic 
Products to the tea districts with instructions to institute inquiries into 
and to ])ublish a report on the Pests and Blights of the Tea Plant.” 
In (‘onse(pience the first scientific officer—Dr. Harold H. Mann—was 
a])pointed hy the Association. The subsequent history is one of progress. 
Mann’s inv(‘stigations cover every possible aspect of inquiry, and the 
results of his labours may be described as both highly interesting scien- 
tifically and of the greatest practical importance to the industry. 

CAMPHOR : Pharmaco(f, Ind., iii., 2(X). 

Tile v(‘rnacular names in India, like the majority of the Phiropean 
names, are very similar, viz. C’anqihor (Engl.), camphre (Fr.), kamjer 
(Germ.), canjora (Ital.), kdrpura (Sansk.), kdfur (Arab.), and kdpur 
(Hind.), etc;., etc. It has been sugg(‘sted that they may have been derived 
from the Javanese kdpur, which seems to ilenote both lime and camphor. 
The- Sanskrit medical writers were familiar witli the two (jualities pakva 
and a pakva. The former would mean prepared by the aid of heat, and 
might thus be viewed as the Camphor of CtHnatnonuim Cuntphont, 
while tin; latter would be native or natural camphor, and be accepted as 
denoting the cani[)hor of i}rf/ohaf(ntoj>s Cutnphoru, The last-men¬ 
tioned was historically first knowm. But neither of the jilants named 
are indigenous to India, nor even cultivated plentifully to-day, and there¬ 
fore the pakva and apakva kdrpura could only have been known to the 
people of India siibseipient to the establishment of the Chinese and Arab 
commerce. But the history of the names for the clove (and there are 
many other examples) show' that it is not necessarily the case that com¬ 
mercial names, at present in use, originated from the indigenous names 
of the plants in question, so that the Sanskrit kdrpura might easily enough 
have given the Jav'an kdpur. 

History.—The hhimsini Camphor trees of the Ain-i-Akhari (Bloclmiann, transl., 
78-9) W’ero doubtless x,vylanivun», the wood of which might 

liave been called camphor-wood from its smelling something like camphor, and 
might easily have been viewed by Abul Fa/.l tis an Indian discovery of the plant 
tliut yielded camphor. One of tlio earliest notices of camphor is that of the 
.Aral) iiu'rcliant ISindbml (wlio lives to us in The Thousand and One Nights as a 
luTo of iiction ratlier than of actual adventure and exploration), whom Baron 
Walckener thought liad lived about the time of Solaimari, a Muhammadan 
merchant of the beginning of the ninth century. Sindba(l describes the mode 
of extracting the camphor by making incisions in the trees tliat produce it. 
This was during liis second voyage when ho visited the peninsula of Riha, 
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doubtless the Malay Peninsula. Adams (Comment., Paulus iii., 427—9) 

reviews the early information regarding camphor, and says that Serapion is the 
first authority who gives a full account of it. Tsatic Ebn Amram, one of the 
writers quoted by Serapion, furnishes a brief account of the method of refining, 
which is practically that pursued at the present time. Lastly, Adams adds 
that Symeon Seth is the only one of the Greek authors who treats of camphor 
(caphura). [For further information see Clnnamomum zeylanlcum, pp. 313-6.] 

Garcia de Orta discussed in the 16th century the two chief forms of Camphor. 

These are :— 

Cinnamomum Camphora, Nees and Eberm. ; FI. Br. Ind., V., 134; Grasmann, Japanese 

Mittheil. der Deutsch. Geacllsch.^ etc.^ Tokio, 1895, vi., 277-328; Ind. For., xix., and 

459; xxiii., 469; Gamble, Man. Ind. Timhs.^ 564; Brandis, Ind. Trees, 534; Formosan. 

LaitracevE. Tlie Japan Camphor Tree. A moderate-sized evergreen tree, 

native of China, Japan, Cochin-China and Formosa, much planted in India, 

where it grows admirably in suitable places. There are fine trees in the Botanic 

Gardens of Calcutta and Saharanpur ; it grows very well in Dehra Dun, and 

thrives in the Nilgiris, oven up to altitudes of 7,000 feet. 

This is by far the most important of the natural sources of camphor, and Productiou. 
practically constitutes a monopoly of the Japanese Government since the cession 
to them of Formosa, whence tlio largest (piantity and best quality of camphor 
is derived. The production in 1900 is said to have boon 134 tons in Japan, 

98 tons in China, and 2,()80 tons in Formosa. But it is affirmed that Japan has 
el'focted an agreement with China whereby she exercises a preponderating 
infiuence over the export of camphor from Chinchow (Fukien) on the Chinese 
mainland, which formerly shared the Jntlian and European trade with the 
province of Tost in Sikok (Japan) and the Eastern or aboriginal districts of 
Formosa. [Cf. Pickering, Pioneer, Formosa, 1898, 202, 220.] 

For a description of various processes of refinement the reader may consult 
the article given in the Dictionary. Herron Tschirch and Shinisawa published 
a c.aroful account of the formation of this camphor, and Barnbor (Lecture 
May 14, 1906, delivered before the (V\ylon Agricultural Society) gives particulars 
of the still that shoiild be used. [f'/. Archiv. der Pharmacie, Berlin, 1902, 

No. 46; Keio. Bull, 1899, 57-68; 1907, 88-90.] 

Dryobalanops aromatica, Gaertn., /.; D. Camphora, Colehr., As. lies., 1816, Bornean 
xii., 535-41 and pi.; Gamble, Man. Ind. Tmihs., 69; DirTEROOARPEJE. Bornean and 
and Sumatran Camphor. A lofty tree, native of the north-west coast of Dutch Sumatran, 
Sumatra, North Borneo and Lahuan. 

In the stem are formed coarse crystals which constitute the Parus (camphor Barus Camphor, 
called in Indian trade returns hhimsaini or haras. The crystals are often found 
in concrete masses in the heart of the tree, or in the knots and swellings where 
the branches issue, but camphor is also found beneath the bark. To obtain 
the product, which is valued by some of the Chinese at from 40 to 80 and even 
100 times the price of ordinary camphor, the tree is (lostroyod and out into 
small splinters. An average tree is said to yield about 11 lb., but the old trees Old Trees Best, 
are the most remunerative, and only about 10 per cent, of those destroyed 
really repay the lal)our. This (camphor is used by the Malays for embalming 
and for ritualistic purposes, and is well paid for. Probably the camphor first 
known to the worUi was obtained from this tree, and not from f'lnnnutotnttnt, 

Ca^nphova. {Cf. Fhickiger and Hanbury, Pharmacog., 458; Gildemeister and 
Hoffmann, Volatile Oils, 370-7, 502.] 

Other Camphors are obtained from several plants, as for example thyme, Ngai 
patchouli, tobacco, etc., etc., but the production from these sources Wvould Camphor, 
appear not to be a paying industry. The widespread reputation of ninmea 
Buisantifera as a source of NoAT Camphor is probably delusive, so far at least 
as India and Burma are concerned, though the leaves would appear still to be 
employed for the distillation of a powerful camphor in Upper Tonkin. [C/. 

Kew Bull., 1895, 275-7; 1896, 73 ; Bhadiiri, Rept. Labor. Ind. Mus. (Tndust. Sec ), 

1902 3, 29 ; Bull. Econ. L'Indo-Chine, 1903, vi., n.s., 512.] 

Production, —The camphor monopoly established by Japan had the Productioi 
eifect of raising the price of the natural product, and this led to the 
fairly successful synthetical fabrication of the commodity in America. Synchedcai 
It would be beyond the scope and purpose of this work to do more than 
indicate the directions and possibilities of the camphor industry, and it 
must suflBce therefore to state that it can be and is being produced 
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chemically. But the rise in the price of camphor has had another effect, 
namely of turning the attention of planters in other lands to the possibility 
of competing with Japan in the supply of natural camphor. Willis and 
Ramber in an able article have dealt with every aspect of cultivation 
and manufacture (Circ. Roy. Bot. Gard. Ceylon, 1901, No. 24). In The 
Ayrlcultural Ledger (1896, No. 5) Hooper detailed certain experiments 
winch went to show that a fairly large supply of camphor might 
be obtained from an oil distilled from the leaves of Chiikinnotnniii 
(Unnphora. It had been supposed that camphor was only obtainable 
from the timber and roots of trees 50 to 100 years old, and obviously 
only Governments could undertake to plant such on a large scale and 
wait so lofig for remuneration ; but as a consequence of experiments 
made in India, Algeria, United States and some German colonies, it was 
thought that i hmanioimtnt iUuni^hora might be planted as a catch 
crop })y tea, coffee and indigo planters. The results, however, do not 
a])pear to liave justified the hopes that were once formed. It would be 
iH^yond the scope of this w'ork to deal with the European uses of 
camphor, but it may be inentioned that one of the most interesting is 
its employment in the manufacture of celluloid. \Cf. Ileiize, Les PI. 
Jndust., 1895, iv., 269-72; Keio Bull., 1895, 305; Troy. Agri., April 1, 
1904, 659 ; Komppa, Pharm. Journ., Ixxii., 77 ; Gallcnberg (reviewed) in 
(^ayitnl, June 4, 1903; Collins, Scient. American, Ixxxix., 368; Madras 
Weekly Mail, May 9, 1903; March 20, 1905 ; Hauxwell, Reyt. For. Admin. 
A'. tVre. Burma, 1901-5, 52; Copleston, Notes on Cult. Camyhor, in Agri. 
Journ. hid., 1907, ii., pt. i., 92-4.] 

Commerce and Trade* -India possesses a fairly large industry in the 
refining of camphor, chiefly at Bombay, Delhi, etc. The refiner sells the 
article at nearly the same price as he purchased it for, the profit being made 
on its nu'chanical absorption and retention of a large amount of water. It 
a])[)ears, how ever, that an increasingly large proportion of Japanese camphor 
is sublimed before b(‘ing exported to India. The imports of Barus camphor 
are now of little or no consequence, having decreased from 528 lb. in 
1899-1900 to 106 lb. in 1903-4, and in value from Rs. 32,898 to Rs. 3,170, 
and in 1906-7 w^ere nil. The total amount of other camphors imported 
was 1,071,714 lb., valued at Rs. 9,96,336, in 1899-1900; 1,091,002 lb. 
at Bs. 12,97,182 in 1903-4; 1,169,238 lb. at Rs. 16,17,043 in 1904-5; 
703,716 lb. at Rs. 13,37,938 in 1905-6 ; and 849,261 lb. at Rs. 22,99,783 
in 1906-7. In the first-mentioned year Japan contributed only 135,010 lb., 
valued at Rs. 1,82,680 ; wdiilst in 1903-4 the amount was 671,220 lb. at 
Bs. 8,42,391 ; and in 1904-5, 856,130 lb. at Rs. 12,51,846 ; though it fell 
off in 1906 7 to 426,(X)7 lb. at Rs. 14,11,926. Doubtless a large propor¬ 
tion of this must be tin; Formosan camphor, which was previously exported 
to India Hongkong. The increase in the Japanese trade corresponds 
wuth a, rapid decrease in the quantities obtained from the United Kingdom 
(lOnglish refined camphor), Hongkong and the Straits Settlements, the 
totals for these three having been in 1899-1900 : United Kingdom, 84,4601b. 
valued at Rs. 77,658 ; Hongkong, 440,458 lb. at Rs. 3,80,598 ; Straits Settle¬ 
ments, 411,696 lb. at Rs. 3,55,261. In 1900-7 the quantities and values 
were respectivelv : United Kingdom, 22,311 lb. at Rs. 76,778 ; Hongkong, 
277,360 lb. at Rs. 5,43,304 ; Straits Settlements, 74,803 lb. at Rs. 1,61,295. 
The increased proportionate value of Japanese camphor compared to Euro¬ 
pean camphor may show' that more of it is imported in a refined state. The 
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re-exports manifest an increase from 38,517 lb. at Rs. 38,375 in 1899-1900 
to 121,023 lb. at Rs. 2,14,369 in 1905-6. In 1906-7 they fell, however, to 
44,776 lb. at Rs. 1,01,132. Bombay and Bengal are the chief ports of 
departure, and Natal is ordinarily the best customer, though since 1904 
the United Kingdom has stood first. 

Oil of Camphor ,—There are two very distinct substances known by this 
name. One is the oleo-resin of Borneo, obtained by distillation of the wood 
or by tapping the trunks of i^rt/obaiamutft 4'autpho»u$, which, being unable to 
resist the pressure of the fluid, sometimes burst open or have tlioir tissue brolcon 
into largo internal chambers. According to GildenKu'ster and Hoffmann ( Volatile 
Oila, 503) this oil is not obtainable on the market. Tlio other so-called camphor- 
oil of Formosa and Japan is a brown liquid holding in solution much common 
camphor, which is precipitated when the temperature of the liquid falls. The 
crude oil is made by distilling chips of camphor-wood in water. After removal 
of the camphor which crystallises out on cooling, it represents a transparent 
bright-yellow to brownish-yellow liquid oil having a penetrating odoiu’. In 
Formosa it was formerly thrown away as worthless, but the Japanese used 
and still use it to a considerable extent in connection with lacquer and varnish- 
work, besides extracting a considerable residue of camphor from it. A long 
and interesting paper on the various qualities of camphor-oil together with a 
description of the method of extracting refined camphor therefrom and of 
manufacturing saftol from the “red oil’’ (crude oil after the removal of the 
essential whitd oil and camphor) will bo found in Schimmel ch Co.'*a Semi-Annual 
Report (Oct.-Nov., 1902), being taken in part from the Journal of the rharyna- 
ceutical Socdety of Japan (April, 1902, No. 242). It would appear that the 
camphor is now extracted in Japan, whereas the oil was previously exported in 
a crude state, largely to Germany. [Cf. Shimoyama, Acc. in T'rop. Agrist.^ 
Nov. 1901, xxi.] 

[Gf. Paulus Mgineta (Adams, Comment.), iii., 427 ; Marco Polo, 1208 (ed. Yule), 

11., 241 ; Vartlu^ma, TravelSy 1510 (ed. Hakl. Soc.), 248 ; Garcia de Orta, 1563, 
Coll.f xii. ; Ball, Comment, in Proc. Roy. Ir. Acad., i. (ser. 3), 398; Ain-i-Ahhari, 
1690 (Blochmann, transl., 1873), i,, 78-9, 385; Linschoton, Voy. E. Ind. (ed. Hakl. 
Soc.), 1598, i., 112, 120; ii., 67, 117-8; Birdwood and Forster, E.I.C. First 
Letter Book, 68, 289 ; Foster, E.I.C. Letters, iii., 240, etc.; iv., 5-8 ; vi., 73 ; 
Cocks, Diary, 1623, ii., 343 ; Piso, Mant. Arom., in Ind. Utri. re Nat. et Med., 1658, 
165-8; Broyn, PL Exot., 1678, Cent, i., 11-7, Icon, 2; Milburn, Or. Comyn., 
1813, ii., 307, 500 ; Bennett, Wanderings N.-S. Wales, 1834, i., 175 ; Wiesner, 
Die Rohst. des PfUinzenr., i., 544 ; Dewey, U.S. Dept. Agri. (Botany) Cb'c., 1897, 
No. 12 ; Der Tropenflanzer, ii., 87; hi., 555-6; iv., 202, 415 ; Journ. Linn. Soc., 
XX., 414 ; Camphor Indust, for hid., in Ind. For., 1900, xxvi., 284 ; Mukorji, 
Handbook Ind. Agri., 1901, 435-8; Dipl, and Cons. Repts. Japan, 1903-4, 

111., 29; Journ. Soc. Chem. Indust, (many passages); Pharm. Journ, (many 

Trop. Agri, (many passages).] 

CANARIUM, lAUH. ; FI. Br. Ind,, i., 531-6; Bukserace^. 
There are about 9 species in this genus, all large trees, and several of 
them afford useful resins. Considerable confusion exists, however, regarding 
their respective products, so much so that the most satisfactory course 
is to assort the available information geographically. 

C, bengalense, Roxb., is the nerebi of Sibsagar and Sylhot of which Roxburgh 
wrote, “From fissures or woimds in the bark, a largo quantity of a very pure, 
clear, amber-coloured resin exudes, which soon becomes hard and brittle, and 
is not unlike copal, yet the Natives set no value on it.” “ In the Calcutta bazar, 
it ds only valued at from 2 to 3 rupees for 7 rnaunds of 80 poimds weight each.” 
Most writers have repeated the above without either correcting or amplifying the 
information, so that it is not known whether or not the resin is used economically. 

C, commune, Unn., is the Java almond and the rata-kekuna of Ceylon. A 
large tree of the Malay, but cultivated occasionally in India and Ceylou. 

C. resinilerum, Brace, is the dhuna, dhua, tekreng, etc. A large tree of 
Assam, the Khasia and Garo hills. It would seem highly probable that tliis is 
the chief source of the I'anarintn resin of Assam which h^ hitherto been mostly 
supposed to be afforded by c, bengateti&e. Gamble says it gives a resin which 
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iH used for torches. A sample of Assam resin, weighing over 13 lb., received 
by the Reporter on Economic Products as “a fairly average quality of the 
Rlaclc Dammar” was sent to the Imperial Institute, London, for examination 
and report. Dunstan replied that the results obtained “ indicate that the 
nvsin is of the dammar type althoiigh it differs to some extent from the black 
dammar of commerce, stated to bo derived from f. especially in 

possessing lower acid and saponification values.” Some varnish manufacturers 
to whom the resin ha<l been supplied reported that it was suitable for the 
f)reparation of a hard drying varnish, such as is required for enamel paints, 
t liough the dark colour of the rosin wanild prejudice its sale and it was not likely 
to fetch more than 18^. per cwt. 

Ct slkkimense, Xing, Jotim. As. Soc. Beng., Ixii., pt. ii., 187 ; is the 
dhnp, jyir-ok-pn, etc. A very tall tree of Nopal and Sikkim—the inner 
valleys of tlui East(»rn Himalaya up to altitudes of 3,000 feet. It yields a clear 
amber'coloured brittle resin that is burnt in incense by the Lepchas. Dymock 
{./oiini. Jknnh. Nat. Hist. Soc.. 1891, vi., 409) speaks of an amber-coloured resin— 
tln' incons(^ {(jokal-dhup)—i\\\d lie was thus doubtless speaking of this plant and 
not of 4\ as he supposed. 4\ Hikkitnvune has of late years become 

a scarce trc'e, due apparently to the demand for tea-box woods. The timber 
is said not to warp but to decay rapidly. 

C. strictum, Roxb., FI. I mi., iii., 138 ; Talbot, List. Trees, etc., 1902, 70. 
'The Black Dammar, giajuL kula-damtnar. karapii kongiliam. karang kunthrikam, 
knodrihnu; maiida dhup. rnidhup. thelli. etc. A tall tree of Western and Southern 
India from the Konkan southw^ards. When in young foliage it is almost crimson 
and is in conse((iuaico very conspic\ious on the Ghats, up to altitudes of 5,000 
feet. It yields the resin known as the black dammar of South India. The 
timber is w’orthU'ss, and to obtain the resin the trees are fired. Vortical cuts are 
made on the bark and a mass of brushwood thereafter fired around the base 
of the trunk. In about two years’ tiiiio the dammar is said to begin to exude 
from the stem and to continue to flow for ten years afterwards, during the 
months of April to November. This is collected in January and traded in all 
ovor Soutluan and Western India, but owing to its liigh price is not much 
exported, d’he HUf)ply comes chicHy from TVavancoro and the rosin fetches 
about Rs. 3 per 18 lb. It is employed in the manufacture of a bottling wax 
or for varnish, etc., and in medicine as a substitute for Burgundy pitch in the 
manufacture of plasters. Full particulars of the chemical properties and medi¬ 
cinal uses will bo found in the Dictionary. The substance was examined and 
reported on by the late Mr. Broughton. [Cf. King. Joiirn. Soc. Beng., 1893, 
Ixii,, 184-8, tt. 10-.3 ; Gamble, Man. Ind. Timhs., 140-1 ; Cooke, FI. Pres, 
Bomb., i., 201-2 ; Brandi.s, Ind. Trees.^ 130.] 
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ii., 97. 
Sword 
Bean. 


rronrh-bcuns. 


CANAVALIA ENSIFORMIS, D(\ ; FI. Br. Ind., ii., 195; 
Wight, Tc., iii., t. 75.3 ; Diithie and Fuller, Field and Garden Crops, pt. iii., pi. 
l.xxi; C'Ookc, FI, Pres. Bo?nh.. i., pt. ii., 372 ; Prain, Journ. As. Soc. Beng., 
1897, f)(), 418 ; also Beng. Plants, 1903, i., 394; Duthie, FI. Upper Gang. 
Plain, i., 235 ; Leouminos.e. The Sword Bean or “ Overlook,” sometimes 
called Patagonian Bean, shimhi, kadsamhal, mekhun, mikham-shirn, sent, 
suled-se?n, tihon. ahai, gavari, se/japu, peh-naing-ni, etc. 

A jHTcnnial climber cultivated throughoid India, from the Himalaya to 
Ceylon and Siiun, common in gardens or on the borders of fields and over the 
roofs of huts. The young and half-grown pods constitute the so-called “ French- 
beans ” of Europeans in India, but they are also eaten by the Natives, especially 
in curry. Some five kinds, probably only races, are reported to be grown, of 
w'hich the form known as hiliva, a white narrow-podded condition, is considered 
the best, d’ho mature seeds are said to bo eaten fairly extensively in Mysore and 
in some parts of the Bombay Presidency. By the Mulmmmadans, here and there 
all over India, they are appreciateil as a vegetable and eaten along with meat 
especially that of the white-seeded form. There are three wild species, viz! 
r. virona, W. <s. A. {kath-shim, kala-shim), very plentiful throughout India and 
by some writers regarded as the origin of the cultivated plant. It has been 
reputed to be poisonous. €\ Hneata, DC., a littoral species creeping along the 
sand, and i\ obtusifoUa, DC. (r. enmi/ormin, var turgida), a common climber 
along the banks of tidal creeks and rivers. 
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SATIVA 


CANNABIS SATIVA, lAtkn,; C. indica, Lamk. ; FI. Br. Ind., 
V., 487 ; Rhcede, Hort. Mai., 1690, x., pi. 60-1 ; Rumphius, Herb. Amh., 
1750, V., 208-11, pi. 71 ; Roxb., FI. Ind., iii., 772 ; Duthie and Fuller, 
Field and Garden Crops, 1882, pt. i., 80-1, tt. xix., xx. ; Prain, Morphol., 
TeratoL, and Diclin. of Flowers of Cannabis, in Scietit. Mem. Offic. Med. 
and San. Dept., Ind., ii.s., 1904, No. 12 ; URTinACK/K. 

The following may bo given as the more important names :—Hemp (fibre), 
Indian-hemp (the narcotics). Canvas (coarse textile), English ; cannabis, Greek 
and Latin ; canaib, Keltic ; kanas. Modern Breton; chanvrc, Fr. ; canamo, 
Sp. ; canhamo. Port. ; canape. It. ; canapa. Human. ; canep, kerp, Albanian; 
konople, Riis. ; konopj, penka, pienka and penek, Polish and Old Slav. ; kemp, 
Belg. ; hampa, hamp, Swod. and Danish; hanf or lianaf. Old High Germ. ; 
hampr, N. Germ. ; kmipios, Pruss. ; Hanfr, Iceland; hennup, kennip, Dutch; 
kenevir, Bulg. ; kcntyr. Tartar; kant, Erse ; kanaq, Armen. ; schema, Mughal ; 
dschoma., Tanjut ; nasha, asarath. rmtluch, Turk. ; kin-dur. Turko-Tart. ; kirs, 
Bokhara; kandir, Kashgar; kannhini. Syrian; kinif, Kurd.; kief, Morocco; 
ta-ma, si-ma (great or male) and tsu-ma, chu-yna (seed-bearing or female), 
Chinese ; asa (the plant and fibre), nuno or jojn (the hempen cloth), Japanese; 
hh-an^d, vijayd, indrasana, Sanskrit; bhang, heng bhang, haschisch, siddhi, sabzi. 
ganja, charas, rnajun, jia, kas. Hind., liong., Nepal, Pb., C. Prov., Kaoh, 
Guj., Deccan ; sini, sirin, Sind ; ganjdyi, korkkar, kalpam, Tam. and Tel. ; 
gingi-lacki-lacki, ginjil-achi-lachi, {kalengi-cansjava (male) or bhangi. etc., 
of Rheede, gin^i of Rumphius), Malay ; kinnab, hinab, of younger Serapion, 
schehedenegi in Matthiolus, and axis or assis in Acosta, Linschoten, Rumphius, 
etc., Arabic {axis, assis are doubtless the Arabic haschisch): dakka, docha, 
Hottentot; and riaml)a, diambe, or jamba, W. Africa (Negro); darakhte-kinnah, 
bang., nahatul-gunnab, Persian ; bhen, sejati, Burmese; matkansha, ganja-gaha, 
Sinhalese ; ahets-mangha, rongoyne, Madagascar. 

Habitat. —The Hemp plant grows in a wild or spontaneous state over 
so wide an area, but at the same time is always so closely associated with 
places that are or may have been inhabited or used as trade routes, that 
it is difficult to say where it originated. The widest range claimed for 
wild hemp covers the area from Trans-Baikal and Dahuria westward and 
southward to Bokhara, the Trans-Caspian province, Russia south of the 
Caucasus, and, according to Hooker, the North-Western Himalaya. It 
is, however, as plentiful in an acclimatised state in Japan and Northern 
China, and in the Sub-Himalayan zone of Northern India, as in any part 
of the region indicated, though it is admittedly there only a plant of 
waysides and waste places. Having regard to the value of the situations 
it affects, Prain, in his report on ganja, docs not regard it as indigenous 
either in India proper or along the North-West frontier. But even 
in some of the Siberian districts accepted as part of its original 
home, it has been noted as occurring near dwellings, and Gmelin (FI. 
Sibir. Hist. PL, 1768, iii., 104) seems to believe it to be wild simply 
because the Buriats and Krasnoiar Tatars do not actually sow it. The 
arguments against its being wild in Northern and Central Asia are thus 
almost as strong as in the case of Eastern and South-Eastern Asia. So 
far as India is concerned, the conclusion of the Hemp Drugs Commission 
is probably correct, namely that it is not indigenous. 

Properties and Uses .— The hemp plant is known to yield three 
distinct products, or perhaps rather groups of products, separately dealt 
with in this work :— 

A BAST FIBRE, largely employed in the manufacture of cordage 
ropes and coarse textiles. 

An EDIBLE SEED, from which a useful fatty oil is expressed. 

A NARCOTIC resinous substance that appears in trade in three chief 
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THE HEMP PLANT 

forms, known as hhang^ cJiaras, and ganja, and which chemically consists 
of a resin and a volatile oil. 

'J’ho word hangra is given in Nepal to a coarse cloth made from the nettle 
oirat'dinia itefei'ophyiin and in Sikkim a similar textile bears the name gunniaf 
while in Burma the name gun or gwon denotes Btph»nvt*ia nitett, and in 
Jk'jigal the fishermen’s not.s made of rhea fibre are called gangajalu, A coarse 
• loth made in Mysore from Crotuiarta is also named gunj. It is thus somewhat 
surprising tliat in India the bost-lmown nettle fibres, including hemp, bear 
names that have the sound of bhan^a or ganja (though possibly quite imcon- 
nected). Christopher Acosta {Tract, de laa Drogaa, 1578, 359-61) figures and 
describes the BangueT Mandelslo {Travels, 1662, 37) speaks of Bengi,^^ 
a drug made from hemp. Fryer {New Acc. E. Ind. and Pera., 1672-81, 126) 
mentions “ a Fakier drunk with Bang ” whom he saw in Surat. On the 
Himalaya, wlio^ro rnnnahi^ naHva is grown for its fibre, the male plant is 
called phul hhdwj and the female gul —or gur-hhdnga. At Indore the male plant 
is hari and th(i female hhamgera. Very nearly throughout the world wherever 
hemp is cultivated the larger and more prolific plant has been taken as tlie male 
(though as a matter of fact it is botanically the female). Prain informs me 
that lie believes, with the Mongolian races, the sexes are not as a rule reversed. 
The names given to the two forms or sexes are therefore interesting. From 
Gerardo (1636) we learn that in his time English writers spoke of the one plant as the 
“ Male ” and called it “ Charlo ” or “ Steelo Hempe ” (p. 1083), or “ Winter Hempe,” 
and of the other as the “Female” (or, as ho calls it, Fomelino, botanically the 
male), tlio “Barren Hempe ” or “ Summer Hempe,” and by more recent writers 
“ Kimble Hempe.” Gerarde makes an interesting observation in this con¬ 
nection I’here is another, booing the female Hempe, yet barren and without 
seed, contrarie unto the nature of that sex ; which is very like to the other 
hoeing the rnaUs and oni^ must be gathered before the other bo ripe, else it will 
wither away and come to no good purpose.” The corresponding Gorman names 
are Fimmti (male) ami Maschel (female). It is, however, significant that in 
none of the prehistoric remains of Europe has hemp been found, though flax 
is frof]uent. fCy. O. Schrader, Renllexicon, etc.., 330-1.] 

But CJerardo’s ob.sorvation regarding the necessity to remove tlie male plants 
(t lu'* “ f(‘mal(i.s,” as he calls them) because otherwise the crop may come to no 
good, is curiously suggestive of the Bengal practice, that will presently bo 
(explained. As a matter of fact, however, it is the general custom in Europe to 
remove the male (or, as it is called, “female ”) plants some 20 to 40 days before 
the female (mal(^) is harvested, the reason being that after the dissemination of 
the pollen the male plants rapidly mature, so that long before the females have 
formed their seeds tlie fibre in the male stems has been ruineil. Similarly, if 
the seeds be allowed to ripen, the fibre of the female plants will also he ruineii. 
It accordingly is the custom to harvest the female crop when in a half-ripe 
condition, that is to say, the seeds have not been fully matured but they are 
at that stage ric.li in oil and thus afford a by-product of no small importance. 
Still further, it seems the custom, in some parts of Europe, to store the stems 
for a time Ixfforo separating and cleaning tho fibre. The fibre cleaned in winter 
is accordingly called Wintt'r Hemp and that retted in spring and cleaned finally 
in summer is described as Summer Hemp. But like the names “ male ” and 
“female,” the terms “summer” and “winter” are often inverted. Lastly, 
the greatest possible confusion exists in the literature of this subject as to 
whether or not the botanically male plant yields a fibre, and, if it does, its 
relative valui^ to that of tho female. [Cf. Crawford, Iruiuat. of Russia, Agri. 
and Forest, 1893, 139-43; Wio.sner, Die Rohat. des P/lanzenr., 1903, i., 520, 
ii., 300,] Witson {Farm Crops, 1859, ii., 325-43) gives what is doubtless the 
complete statement when ho observes that the plants flower in about twelve 
wet'ks after the date of sowing, “ and then is seen the peculiarity of the 
cultivation of hemp as compared with other crops. If the crop be intended 
for tlbre only, the harvx^sting generally takes place as soon as the process of 
flowering is completed, and both male and female plants are pulled at tho same 
time and treated in the same maimer. When, however, tho double produce of 
fibre and seed are dosirtxl, a different method is pursued, by which the full produce 
of the crop is securtxi.” Tho male plants are pulled up by the roots, care being 
taken not to injure the female, which are left on the field for a further period. 

“ The male plants are collected and tied in small sheaves, and either left standing 
in a convenient place till dry or at once taken to the retting vats.” Morris 
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(Ga^ Lect.,Journ Soc. Arts, 1895, 901) says the fibre of the male plant is tougher Male 
and better than that of the female. It is separated by retting, breaking 
and soutchmg as m flax. \Gf. also Dodge, Cult, of Hemp and Jute.U.S. Dept. 

Agrt Fd,re Invest^. Kept 1896, No. 8.] In New Jersey experiments were Soil and Climate, 
conduct^ to test tho mfluence of environment on the relative production of 
male and female plants. On rich soils twice as many female as male plants 
Spring seeds. So also seed collected late in the season m as found to give 

more pistillate than staminato plants. 

luming now to the mistakes made by Gerardo and most of tho early writers Wild ncini). 
regardmg plants supposed to bo wild states of futttnnMs nutiva^ it may be 
observed that in the classic literature of this subject in Europe, India and China, 
exactly parallel examples of error may bo cited to those of tho 13th to 18th 
century writers. In India from the time of tho early Mughal Emperors, at Confusion with 
least two, if not three fibre-yielding plants have been recognised as forms of other 
hemp, viz. hhangd or aana {CannahiH ftativa), patsan vnnnahintm), 

and san (or sunn) {i rotaJnrinjuttveft). The first two are mentioned, for example, Sanski-it 
in the Ain-i-Akhari (1590, Blochmann, transl., i., 87) in such terms as to leave no Literature, 
doubt as to the palmate-leaved sun having been recognised as distinct from tho 
yellow-flowered sanoi another passage (Glailwin, transl., i., 101). But while sana 
—a fibre—occurs in the Institutes of Manu (probably of date 100 to 500 a.d.) 
and in some of the later Sanskrit works, it apparently denotes Crotaiavia rather 
than CannahlH. It would thus scorn as if the word sana to denote the true 


hemp had been a comparatively modern usage. 

History. The names scheina and deschoma given to it, according to John Am- }iomp in 
inanus {Stirp. Rar. Imp. Ruth.., 1739, 174), in Dahuria, are suggestive of the Chinese China. 
ta-ma (great-ma), si-ma (male-^aa), tsu- (sometimes written chu-) ma (female and 
seed-bearing-ma). Brotschneider says “ the character ma, which nowadays is 
a generic term for plants yielding textile fibres, was in ancient times applied 
exclusively to the common hemp plant Vattnahis Linn. It would, in 

fact, seem fairly certain, if the plant be excluded by botanists from the position 
of being regarded as indigenous to China, it luus boon froijuently mentioned in 
the Rh-ya, and special characters are employed to denote the fibre plant as distinct 
from the seed-bearing form. In fact Ic would seem that so very ancient is tho 
character ma that it denotes conjointly fibre and oil (or food). Dr. Henry has 
pointed out to mo that the character in question looks not unlike two plants 
within a partially protecting line. Whether or not tho very character used to 
denote ma was intended to convoy the idea of tho two forms, the double property 
was certainly known from tho most ancient times. \Cf. Kew Bull., 1891, 247-59.] 
Brotschneider accordingly observes :—“ As hernp-sood was an article of food, 
hemp in ancient times was reckoned 8.3 one of the five, or nine, kinds of 
grain.” Tho Lu Shi (Sung dynasty) relates a tradition according to which 
the Emperor Shen Nung (28th century b.c.) first taught the people to culti¬ 
vate the ma. 


Discussing the classic names associated with India, G. A. Grierson {Note indiun Classic 
on the References to the Hemp Plant occurring in Sanskrit and Hindi Literature, iicfereuces. 
in H.D.G.R., iii., 246) mentions hhanga, indrdedna and vijayd or jayd. “Tho 
name hhanga occurs in the Atharvaveda (say 1400 b.c.). The hemp plant is 
there mentioned simply as a sacred grass.” It was one of tho five herbs offered 
in oblations, viz. soma, kuca, hhanga, barley and saha. “ Tho first mention of 
hhanga as a medicine which I have noted is in tho work of Susruta (before the 
8th century a.d.), whore it is called an antiphlegmatic. During the next four 
centuries hhangd (feminine) frequently occurs in Native Sanskrit dictionaries 
in the sense of hemp plant.” “ In the 10th century the intoxicating nature of 
bhang seems to have been known: and the name indrdgana, Indra’s-food, first 
appears, so far as I know, in literature. Its intoxicating power was certainly iatoxu',atiac; 
known in the beginning of the 14th century.” The synonym vijayd (tho Property 
giver of success) often has tho alternative meaning of haritaki {Tertninaiiu). 

Dutt {Mat. Med. Hind., 1900, 235-41)—a great authority on the Sanskrit names 
of plants—says a mythological origin has been invented for this plant. It is 
reputed to have been produced in tho shape of nectar while the gods were 
churning the ocean. In part confirmation of that view it may be mentioned 
that in the medical treatise that constitutes The Bower Manuscript (translated 
and annotated by Dr. A. E. Rudolf Hoemle) no mention is made of Indian 
hemp in any form. The MS. was found at Kucha, Khotan, wliich according to 
Stein was engulfed b}' sand towards the close of tho 8th century. It is thus 
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very possibly the oldest Indian MS. of a medical work extant. But in the 
PJuirmacographia Irulica the following occurs, “ It is mentioned along with the 
Vedic plant janjida, which has magic and medicinal properties and which is 
described in the Atharvaveda (ix., 34, 3t5) as a protector.” “ The gods are 
sai<l to liave three times created the herb {o8hadhi)P “ The intoxicating proper¬ 
ties which the plant possesses in its Eastern home appear not to have been 
disco veered until a more recent <late, but in the fifth chapter of Manu, Brahmins 
are prohibited from using it, and in the sacred books of the Parsis the use of 
hana for the purpose of procuring abortion is forbidden.” It may, however, 
be pointed out that the authors of the Pharmacographia Indica would perhaps 
have been more correct had they stated that the magic plant was called sana 
not hhanga and was spoken of as springing from the saps of husbandry—it 
wfis therefore a cultivated plant and one possibly of moist soils. On the other 
hand, Dr. Krishna Garde of Poona, in his evidence before the Hemp Drugs Com- 
inissiAn (vii., 173-9), stated in the most emphatic manner that in the ancient 
classic literature of India there was “ not the slightest reference, direct or implied, 
to tlie narcotic properties of the plant.” Panini, ho continues, “ refers to it as 
cultivated in fields (evidently for its fibre and seed). Manu and Kaushitaki 
Ilralutiana ref(^r to it as a source of fibre. Later Sanskrit commentators and 
lexicographers interpret bhang as ahana, the Bengal sunn plant {fJrotataria 
Jinn eu ), whicli luis been known in India from time immemorial as a plant-yielding 
fibre.” There are no Sanskrit names for ganja or charas; all the words so used, 
according to Dr. Parker, have been recently coined. In the “ Sabha Parva ” of the 
Mahahharata, the Sakas (Scythians of Turkestan) are spoken of as bringing 
f)resonts of tfiread spun by worms and patta. In tliat reference apparently 
the fibre of hemp may have boon denoted, but it was not called aana but 
pat fa. 

Grierson (in his communication to the Hemp Drugs Commission) observes that 
the first reference to ganja which ho htus noted is about 1300 a.d. Ho tlien adds 
that according to an old Hindu play written in the beginning of the lOth century 
Siva himself brought down the bhang plant from tlie Himalaya and gave it to 
mankind. Jogis are well-known consumers of bhang and ganja, and they are 
worshippers of Siva. In this connection also it may be explained that Grierson 
has perinitfod nui to re-submit to him personally the controversy regarding 
the hhanga, ganja and aana of Sanskrit literature. While ho diffidently 
urges that comparative philology is out of his lino, he points out that if it be 
accepted that hhanga is an Aryan (not a Semitic word as Burton suggests), it is 
derived from hJuinj —to break (transitive). In that sense it occurs not infre- 
(pieiitly in names of plants other than Cauinibin, sucli as gntra-bhangd (= body¬ 
breaking), kaiu-hhanga (= pungent 6Aan^a); so also in certain combinations such 
as priahtfia-bhangd ( — back-breaking—a trick in wrestling). But if the deri¬ 
vation fron\ bhanj l>e correct, then the “ breaking ” might refer to the senses 
and hav(^ tlu' meaning of “ to rout.” 4'lic Indian bhanga and the Avosta banha 
(the rersian bang) have a common origin and tlic “ bli ” form is the original, 
'riio reverse is im]irobable if not impossible. The nenrest certain common root 
is the Sanskrit bhanj already mentioned (.suggestive of a hypothetical bhranj, 
and of frnngvrc, brcchcn, break, etc.). fG/. Helm, KuHurpfl. unci Hanat., 471-2.) 
The word bhanga htis both a male and female form, a circumstarn'e suggestive 
of the botanical male ami female plants, and if so that fact might be viewed as 
removing it from aana (which usually denotes Vrotntaria Juncea). Commenting 
on the word aana, Grierson says its origin is unknown to him but that the cerebral 
“ n ” sugg(>Hts a ])rc\ ious “ rn.” it can have nothing to do with indra-aaana 
(Indra’s-food). Frain, on tho other hand {Cult, and ( .vr of Ganja, 1893, 43), regards 
aana as the most interesting of the Sanskrit names for this plant. Prof. 
Rapson writes mo that it is quite possible tho original form of the word was 
Kavuafi-is, hence the numerous Teutonic names like the English “ hemp ” and 
the early English ” henep.” Tho Greek and Latin “k” often changes into 
“ h ” and the “ b ” into ” p ” on ptissing into English. But if this be so, tho 
linal “ b” was dropped off in Sanskrit—the aafui may have been originally aanab. 
The sound-changes involved are quite regular, namely tho Sanskrit “s” (the 
palatal sibilant) passing into the Greek and Latin “ k ” sound, and then into the 
English “ h.” Hut O. Sclirtider {Reallexicon der indogerm. Altertum., 1901, 331) 
observes that the bia or pw in tho Gneeo-Thracian Kawaftis is suggestive of pis, 
pua, the (Finnic) iSiryenian and Votiak word for nettle, so that the original may 
have been Kavua-fiis and meant hemp-nettle. 
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[Cy. Buchanan-Hamilton, Acc. Ditmj., 1833, 207; Roxb., Oha. Hemp 
and Flax Suhatituteny 1801 ; Baden-Powell, Ph. Prod. 18(58, 202-3, 377, 504-7; 

Hem Chunder Eerr, Cult, and Trade in Ganjay 1877 ; Qunja and Other Drugs 
in Ind.y Parliam., Paper, March 3, 1803 ; Pharmacog. Ind.y 1893, iii., 318-37 ; 

Rept. Ind. Hemp Drugs Comm.y 1894, 7 vole, (abbreviated into H.D.G.R.); 

Pndny Rept. Cult, and Uses of Qanjay 1893; Imp. Oaz.y Ind.y 1904. iv., 259-01; 

Hanausok, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 77-SI.] 


/. THE FIBRE HEMP. (SeecJ, pp. 256-7, and Narcotics, pp. 258-63.) 

CultivBted and Wild States of the Plants. —The remarks already 
made regarding the male and female conditions of Cannabis sativa have 
indicated some of the chief opinions that prevail in Europe regarding 
methods of cultivation. It has moreover been incidentally implied that 
in India, hemp is grown for either of two main purposes: (a) the 
supply of the narcotic; (b) the production of fibre. It is, however, 
very generally admitted that in the plains of India, while the narcotic 
principle is readily developed, the fibre is as a rule but very imperfectly 
formed. In many reports it is affirmed that (certain forms of hemp con¬ 
tain a stronger or a better flavoured narcotic than others, circumstances 
explained by some authorities as being consequent on more careful 
preparation. [C/. Kotah State Mem.y app. iii., 178.] Brain 

says, “ Bhang is held in very different degrees of estimation according to 
the locality in which it is grown ; that from the plains is valued more 
highly than that from the submontane tracts along the Himalaya.” 
On the North-West Himalaya the plant is fairly extensively cultivated, 
however, as a source of fibre, the narcotic being but indifferently produced. 
In some localities ganja is said to be obtained, in others charas, in a third 
bhang, while in Sind it is reported that the plant affords a good fibre as well 
as a fair quality of bhang. These peculiarities are not, however, by 
recent opinion accepted as involving conditions that are even racial in 
value, but are viewed as the direct results of climatic and soil influenc.es. 
Brain, moreover, remarks, “We must conclude that, having reached 
India as a fibre-yielding species, the plant developed the narcotic 
property for which it is now chiefly celebrated there.” So also the H.D. 
Commissioners in their Report (i., 17) observe, “ The function of the 
Commission is to test by the information they have collected the views 
therein expressed regarding the probable existence of races capable of 
yielding as a speciality the different products—fibre, ganja, charas and 
bhang. The only differences recognised in the plant by the people are 
between the wild and the cultivated plant, the 7nale and the female and the 
varieties of the male and female plants already referred to.” Summing up, 
the Commissioners, however, observe that “ there is no evidence of racial 
speciality or differentiation of the decided sort suggested ” by some writers. 
Similarly it may be pointed out that Roxburgh was apparently much 
impressed with the absence of distinctive varieties. “ Few vegetables,” 
he remarks, “ so widely diffused over almost every part of the known world, 
and under the immediate management of man, have undergone less change.” 
{Trans. Soc. Arts, London, 1804, xxii., 385). It is thus certain the plant 
has varied structurally to a far less extent than might have been antici¬ 
pated. But racial characteristics are not necessarily botanical mani¬ 
festations, and that the plant has changed is at once evident by the 
widely different products which it affords. It has not as yet, however, 
been critically examined and compared province by province on the 
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field from the standpoint of the cultivator. Roxburgh was not aware, 
for example, that in Asia “ the fibres of the bark have ever been 
employed for any purpose,” so that he certainly had not studied all the 
ratdal forms that may have existed in India even in his time. 

In the Report issued by the II.D. Commission (i., 32), reference is 
made to there being two forms of the plant in Kashmir: “ The bhang, 
whi(di grows on both banks of the Jhelum below the city of Srinagar, 
is known as kathiya bhang, is weak in narcotic and is used only for its 
iibre and for burning. The wild growth is very abundant, ft supplies 
all the wants of the people, and there is consequently no cultivation.” 
So again {l.c. i., 30), doubt is thrown on the existence of the plant in 
Burma. It is probably not so plentiful in that country as in India. 
Pottinger and Prain, howev er (Note on the Botany of the Kachin Hills, etc,, 
in liec. Hot. Surv. Ind., i., 219), found it m^ar the Kyeng-mo Kha, in the 
forests, and they add that tlie people appeared to have no knowledge of 
(la)i ja and no idea that tln^, plant possessed narcotic proi^ertics. But while 
Indian authorities thus throw doubt on the existence of cultivated forms 
of th(‘ plant, in Europe and America those engaged in the hemp industry 
have no hesitation in recognising many well-established races. Dodge, 
for example, says several varieties are recognised, such as that cultivated 
in Kentucky, having a hollow^ stem, the most common. Then there are 
the following forms: China, Smyrna, Common European, Bologne or 
Creat hemp, the canapa piccola or small Italian, and lastly the Arabian. 
[Cy. Boyce, Treat, on Cult, of Hemp., etc., New York, 1900.] 

Harly Experiments, —On more than one occ asion public interest has 
been aroused as to the possibility of India becoming a source of hemp 
fibre. That the plant was completely acclimatised over the greater part 
of the plains and fairly extensively cultivated on account of its narcotic, 
are circumstances that have been cited in support of the contention that 
apatliy and indifierem^e had to account for India’s backwardness in hemp 
production. During the closing decade of the 18th century the East India 
(bmpany made various experiments on an extended scale. Roxburgh, 
in a letter dated Calcutta, 2‘lth December, 1799, expresses somewhat 
])i({uantly his astonishment on finding a Mr. Sinclair sent from England 
to “ establish the cultivation of hemp, a thing I had begun some time 
b(‘foie.” Sinclair seems to have died shortly after his arrival in India, 
but the experiments were continued for a few years. Speaking of san~ 
hemp (Erotnfnria Jnnvea), Roxburgh wrote in his Plants of the Coast of 
Coromandel (1798, ii., 50, t. 193), “This useful plant yields the Hindoos their 
best hemp, for they have no idea of the superior quality of the bark of the 
common hemp-plant (Eannahis), which is indigenous in all parts of India ; 
but of that plant they only use the leaves as an intoxicating drug. I 
have taken some trouble to teach the natives the use of a plant which 
hitherto they have only abused, by making some of their farmers witnesses 
to every part of the culture and preparation of the hemp, and wliich, on 
being compared with their tschanamoo hemp, they were perfectly con¬ 
vinced was infinitely better ; at the same time the culture being equally 
easy, and the produce equally large, I have reason to think a few 
years will bring it into general use in these parts, and by degrees 
over India.” 

In the early experiments European seed and European cultivators were 
alike imported, and every effort made to ensure success. Cultivation 

254 • 



CANNABIS 

INDIAN PRODUCTION sattva 

Cultivation 

and manufactoe were carried on at Rishra, Cassimpore, Maldah, Gorakh- 
pu^r, Mhow, Kohilkand, Azimgarli, etc., etc. The results were every- Ropoated 
where unsatisfactory. Still, however, inquiry and experiment were re- 
instituted in 1871, especially with regard to the fibre of the rejected stems 
from gan'ja cultivation; but the result was again unfavourable. The 
area of possible cultivation of hemp fibre was admitted to be that where 
it has from time immemorial been produced, namely the slopes of the 
warm temperate Himalaya. But it may fairly well be affirmed that the Himalayan 
Himalaya as a possible extended source of supply has not been fully 
exploited. Hecent and future increased facilities of transport may be 
looked to as giving openings for developing the trade in Nepal, Kumaon, 

Simla, Kullu and Kashmir hemp fibre. Some years ago the East India 
Company made contracts for IHmalayan hemp {H.D.C.R., app. iii., 2G, 

27, 231). For this purpose advances were made to the cultivators, and 
the fibre purchased at a fixed rate. The system worked well, and should 
a demand arise in the future, it might be resumed as the best mode of 
dealing with a community of very poor cultivators. [Of. N,W. Prov. Gaz., 

X., 799-805.] 

CULTIVATION AND CHIEF LOCALITIES. Cannabis safira is Production, 
grown as a source of hemp fibre in two localities: (a) the North- 
West Himalaya, including Kashmir, and to a much smaller extent in 
(6) Sind. The wild or fully acclimatised plant is called jangli-hhangy or 
ganara-hhang. Whether the two conditions—-the wild and the cultivated 
—can bo separately recognised seems doubtful; still it is a fact that the 
wild is useless, or nearly so, for either fibre or drug. 

(а) OarhwaU —The libre-yiolding plant grown in this district is met with 
on rich land having a north exposure. It is believed, moreover, that it would 
be impossible to give it too much maniue. The small plots assigned to hemp 
are accordingly, as a rule, seen in immediate proximity to the cultivator’s house, 
and are carefully protected. The crop does not succeed below 3,000, nor 
much above 7,000 foot in altitude. It is sown in May to Juno (about GO lb. to 
the acre), and during growth the land is once or twice dressed, and where neces¬ 
sary tlio plants are thinned out so as to stand a few inches apart each way. By 
September to early in November the crop is ripe, and may then stand from 10 to 

14 feet in height. The plants that bear seed are called dujango or kalango, and Forms, 
those that do not are phularujo. The stems are cut with a sickle and spread 
on the ground to dry for 24 horns. Those who desii’o to procure charas (? ganja) 
now rub the fruiting tops and young leaves between their hands and thus procure 
the drug. The leaves are as a rule regarded as useless, but a small quantity may 
bo collected, dried, and employed as hhcimj. The seeds are gathered, and con¬ 
stitute the second valuable product of the plant. The knlango stems are exposed 
to dry, and are in due course retted and the fibre separated and cleaned, as with 
the male stems (see p. 50). From the fine fibres of both plants the teoka or sheet '^^oka. 
worn by the people in Garhwal is prepared. Nearly one-third of the population 
of that district are clad in hempen garments. While that is so, it is remarkable norPopular. 
that a certain odium is associated with the cultivation of the hemp plant, and 
hence only the low-caste farmers {ddms), or the half-caste Kajputs (Khasia- 
Rajputs) will grow it. [Cf. H.D.C.R.^ v., 19, 20, 41-8, 76-8.] 

(б) Kumaon. —A highly instructive accoimt of the cultivation of hemp'fibre 
in Kumaon will be found in the Gazetteer of N.W. Himalaya (1882, 760-7). The 
system pursued differs in no essential from that just detailed, and the objection 
to being classed as a “ hemp-grower ” also prevails. In the Hemp Drugs Report 
{l.c. i., 93) mention is made of the manufactures produced, which it would appear 
are fairly extensively exported from Almora to the plains. Owing to the use¬ 
fulness of the plant its cultivation is said to have recently boon considerably 
extended. The manufacturers of hemp string and rope are reported to be a 
special class of people called boras or pajais. 

(c) Nepal .—In this State the sowings are usually made a little earlier than 
in Kumaon and Garhwal—viz. from March to April, and the crop is accordingly 

• 255 



CANNABIS 


SATIVA 

Oil-seed 


Simla ITillfl. 


flrowri for Two 
rurposea. 


THE HEMP PLANT 

ready in August. It would appear to be specially abundant in the hiUs from 
Maukamana to Redi, also in the Nepalese Terai. \Cf. H.D.G.R.f hi., 131 ; 
Kirkpatrick, Acc. Kingdom of NepauU 1811, 142-3; Buchanan-Hamilton, Acc* 
Kingdom of Nepaly 18 i 9, 226, 231 2.] 

(d) Simla and Kangra .—A short notice of hemp fibre in Kotgarh will be 
found in the Aaiatik Reaearchea (1825, xv., 474, 478). One of the most interesting 
and useful accounts of the hemp cultivation of tlie Himalaya is that given by 
Baden-Powell {Pb. Prod.y 1868, 504-7). Stewart, in a correction on the text of 
liis Panjah Planta, has recorded his final opinion that vanuabiM was wild in 
tlio Pan jab hills, and speaks of it as cultivated up to 10,000 feet in altitude 
Coldstream says {H.D.C.R., v., 365) it is not cultivated in the PanjAb for 
the production of clmraa or ganja. Useful additional particulars will also 
bo found in the Kangra Gazetteer (1897, 78) and in Mr. Anderson’s statement 
{H.D.C.R.y V., 379j. 

(e) Kashmir .—In 1799 Captain Thomas Hardwicko visited Srinagar, and 
in the Aaiatick Reaearchca furnished an interesting narrative of his journey (vi., 
376). He there ohs(a“ves that i'annuhin nattrn “is cultivated in several parts 
of tlio mouritains for two purposes : one for the manufacture of a coarse thick 
clotli, which the [)oor pnoj)le wear, and the other in making an intoxicating drug 
exported to the low countri<^s.” Lawrence ( Valley of Kashmir, 69) tells us that 
about 600 maunds of fibre are annually produced in the country below Srinagar. 
Portlier jiarliculars on this subjecd will be found in the Hemp Druga Report 
(ap[). iii., 128). Many writ(u*s allude to the very superior paper that was formerly 
made in Kashmir from bhang fibre {H.D.C.R., v., 438). Of Kyilang, the Rev. 
Mr. Heydo (H.D.C.R., v., 487) informed the Commission tliat in British Lahul 
all the zarnindars cultivate a small piece of ground, if possible, close to their 
hous(>s, witii hemp, solely in order to obtain fibre. This is made into strings, 
with whicli the straw shoes {bula) are sewn together. Very few people smoke 
bhang, and those wlio do, obtain their supplies from traders, who carry it from 
Yarkand to Hindustan. 
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(/) Sind .—Wild hemp known as kohi bhang is said to grow on the hills. 
The plant is cultivated on account of bhang (it (ioes not yield ganja or charaa) in 
this province, but the steins are occasionally utilised as sources of fibre, hence 
Sind being sometimes mentioned as producing the true homy) ; at the same time 
the seeds are collected and oaten, or oil is expressed from them. Sir H. E. M. 
James, in his evidence submitted to the Hemyi Drugs (V)inmission (vii., 235), 
stated that the charaa used in Sind is imy)ortod chiefiy from Kandahar. The 
Deputy Collector of Naushahra (Witness, l.c. No. 4, 243) says, “ In order to raise 
a good crop ot hemy^, it is necessary that the land should bo well y)loughed, manured, 
and copiously watered. The seed is sown in October or November, and the crop 
is riyio in April, According to another witness (Seth Vishindas Nihalchand, 291) 
the fibre is called aini. The stems are steeped in water for 15 days, after which 
they are taken out and then yield their fibre. But it may be asked—is it possible 
that .iuiivea is the homyi fibre of at least some of the Sind reports ? In 

South India, at all events, it would appear certain the fibre-yielding plant often 
spoken of as ('unnablH nativa [H.D.C.R., ayiy:). iii., 83) is in reality Crotalarla 
Jff 

Trade In Hemp .—Russia still holds the foremost position in the 
world’s supply of this fibre. The exports of hemp from India are mainly 
in 5au-hemp (('ri>talaria)yi\.\\A the imports almost exclusively in Manila 
hemp. Hemp is regarded as resembling flax, but as possessing a higher 
tensile strength (30 to 35 as compared with 20 to 25 kilos per square mm.). 
It resists retting, and on that account is much valued for ropes and sail¬ 
cloth. 


//. THE SEED AND OIL. 

Seeds. Edible Seeds.—Galen tells us that it was customary to give hemp- 

seeds to guests as a promoter of hilarity (cu?n aliis tragematis). Garcia 
de Orta speaks of the Indian seed being smaller and darker coloured than 
that of Europe. There is little doubt that the tendency for the seeds 
(fruits) to become agglutinated with the resinous narcotic is much greater 
in India than in most other countries, and this would seem to account 
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for their being described as darker coloured. But it is no stretch of 
imagination to assume that it was the presence of the very minute par¬ 
ticles of the narcotic that, in the story told by Herodotus, made the 
Scythians shout for joy while in their medicated vapour baths. 

Hove s description (1787) of the vapour given off by the preparation con- Their 
sumed by his followers at Surat having overpowered him, might in fact 
be cited as a commentary on the passage in Herodotus. 0. Schrader, in Pro^rty. 
fact, says the Scythians never washed in water but intoxicated themselves 
with the smoke of the seeds of hemp. In Persia the seeds are called 
Shalidanah, or Emperor’s seeds. Tragus tells us that in Eastern France Their 
in his time (1539 a.d.) the seed W’as cooked daily among other foods such as ('Onsumption 
barley, but he adds it was regarded as dangerous if partaken of too liberally other Grains, 
or too frequently. Paludanus in a footnote to Linschoien’s account of 
hemp refers (1598) to a mixture eaten in India called hosa or hoza which, 
he says, consisted of the seeds of Loliuni and of hemp (see Eleusine, p. 521; 
also Malt Liquors, p. 758). Mr. W. Coldstream, for example, informed 
the Commission that the edible preparation known as mum consists of 
liemp-seeds mixed with parched wheat or hathu (Aimn antus) or of rice. 

Pundit Gunga Daft Upreti spoke of the seeds being cooked in Alrnora 
along with vegetables. Mr. Dharma Nand Joshi l emarked that they make 
all vegetables palatable and wholesome. Mr. Anderson sjioke of the parched 
hemp being mixed with grain and eaten, although, he adds, the mixture 
sometimes affects the eyes in the fashion known of charas. Mr. R. C. 

Artal of Bijapur mentioned that the seeds are employed as an 
ingredient in chutney. Mr. Miimiken observed that in Bashahr the vioia m 
ripe seed is mixed with spirit to make it more intoxicating, and 
Sir Walter Lawrence in his work on Kashmir informs us that ’* the 
hemp seeds yield an oil which like charrafi is used for intoxicating pur¬ 
poses.” It may thus be concluded that if the fruits be used without being 
specially cleaned they may be, and in India apparently often are, so im¬ 
pregnated or agglutinatecl vuth narcotic that they are distinctly intoxi¬ 
cating. These fully substantiated facts seem to justify the inference that Volatile 
the Scythians of old, as do the African bushmen to-day (Burton, Arab. >farootic. 
Nights, i., 65), became intoxicated by inhaling the volatile narcotic 
present on the seed-coats and adhering particles of the inflorescence, 
without for centuries thereafter the drug having been isolated or separately 
recognised. 

Hemp-seed is employed as a food for birds, poultry, etc., and in India 
is specially commended as an occasional diet for milch-cows. 

Oil .—Hemi)-seed when expressed yields 15 to 25 jier cent, of a pale limpid Oil. 
oil. This is at first of a greenish-yellow colour hut gradually deepens when ex¬ 
posed to the air. The flavour is described as disagreeable, but the odour as mild. 

Its sp. gr. ranges from 0’925 to 0 931. It ])ecornes turbid at a temperature of 
15° C. It absorbs from 143 to 144 per cent, of its own weight of iodine. Its 
drying properties are good, but in England it is rarely used for paint, though in 
some parts of Europe, where procurable in abundance (especially in Russia), it 
is fairly extensively utilised. It is also largely employed as a lamp oil, but its 
best use is in the preparation of soft soap. It dissolves in boiling water, and Soft Soap, 
in 30 parts of cold alcohol. It is sometimes difficult to get linseed oil absolutely 
free from adulteration with hemp-seed oil. The oilcake is used in feeding stock. 

In the United States hemp is said to yield from 20 to 40 bushels of seed to the Yield, 
acre. The plant requires to be harvested before becoming (piite ripe, owing to 
liability to seeding. The seed loses its germinating power very quickly, hence 
the stock should be one season old only. It is said that Russia annually produces 
close on half a million tons. 
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III. THE NARCOTIC—INDIAN HEMP. 

So much has already been indicated of the narcotic property of Indian 
hemp that the subject need hardly be further dealt with in this work. 
Moreover, it has been so thoroughly treated of, in the publications quoted 
in the opening preamble, that it seems only necessary to refer the reader, 
who may desire full particulars, to these most useful publications. As 
already explained, there are primarily three forms of Indian hemp, with, 
under each, local modifications, special preparations, adulterants and 
imitations. Chemically, all three are one and the same. They represent 
different methods of production, different degrees of purity and intensity, 
and are often so blended into each other that their isolation becomes 
impossible, or nearly so. They may, however, be indicated briefly, as 
follows :— 

1. Bhang. —This is also known as siddhi, suhji, or sahzi, tkandai, 
patti, etc., and in Central India it is vijaya, huti, and sahzi. It consists 
of the specially dried leaves and flowering shoots of either or both the male 
and female plants, whether wild or cultivated. Lt.-Col. Prain dissents 
somewhat from this opinion, since he would appear to believe that the 
male plant is inferior to the female in value as bhang. “ There is reason 
for thinking,” he says, “ that from the best bhang male leaves are ex¬ 
cluded.” The narcotic principle, though not present in the very young 
state, begins to form with the growth of the plants, and reaches its greatest 
abundance about the time the flowers appear. But it gradually diminishes 
as the leaves pass maturity, and is entirely absent (or nearly so) from 
leaves allowed to turn yellow and to be dried up while still attached to the 
plant. [Baden-Powell, Pb. Prod., i., 505; H.D.C.R., hi., app., 153; 
Prain, Cult, and Use of Ganja, 12.] 

Tlio dried leaves as met with in the Indian drug-shops usually consist of a 
powder known as siddhi, and this may be composed of fragmentary leaves only, 
or, as already stated, of the inflorescence as well, and ev'en of the seeds. Some¬ 
times this is called patti (the leaf), the word bhang, the most general of all, having 
more often a wider signifleation than the dried leaves. iSiddhi is collected on the 
plains and lower hills, frecpiently from the wild plant, but here and there, all over 
the country, small plots may be seen near the homesteads in which the plant 
(exists in the condition of semi-cultivation. When prepared for consumption 
the fragments of the plant are ground to a paste, and of this an emulsion is 
made which, after being filtered through a cloth, may bo consumed in that 
form, or flavoured with sugar, spices, cardamoms, melon seeds or milk. The 
simple beverage goes by various names : bhang or siddhi in Bengal ; siddhi or 
thandai in the Ihiited Provinces ; ghota in the Central Provinces ; and gJwta, 
tadfuil or panga in Sind. In Madras a similar liquid is called ramras or ra 7 n- 
rasam, wliich in Upper India is sometimes called dudhia. In Poona a beer made 
with juar and bhang is called bhoja. Occasionally musk or other perfumes are 
added to disguise the objectionable smell, while to make the beverage more 
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, aconite, 
oleander root, and tlie seeds of black henbane are used. The special employment 
of the roots of certahi grasses such as rice and juar is frequently resorted to (see 
Sorghuinyulgare, p. 1040). A preparation of Indian hemp and alcohol is called lutki, 
and a drink called mudra (used in Baluchistan and the Panjab) is said to contain 
hemp, opium, alctdud, and dhatura. Majun is a sweetmeat prepared from the 
emulsion ; it is extensively eaten all over India. The Emperor Baber mentions 
in his Memoirs (loll)) the number of times he had partaken of ''maajun."' 
John Lindsay {Journ. Captivity in Mysore, 1781, iii., 203) tells of his soldiers 
having been obliged to eat a “ tmijum.'’ The practice is, therefore, a fairly 
ancient one. Lastly, it may be pointed out that in Thomas de Quincey’s 
Confessions of an English Opium-eater, madjoon'' woifld seem to be spoken of 
(but quite incorrectly) as the Turkish name for opium. 

Of all the forms of Indian hemp bhang is the least harmful, and, according to 
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the vast majority of the opinions recorded by the H.D. Commission, it is the beer 
or refreshing beverage -the occasional indulgences or luxury of the middle and 
better classes of India. A large percentage of the people use it, and apparently 
with less injurious consequences than the similar consumption of alcohol in 
Europe. It is not, however, a cheap beverage, since the flavouring and per¬ 
fuming adjuncts are expensive. By tlie people in the localities where the plant 
is wild, however, it is often employed in the form of a simple infusion without 
any adjuncts, and then of course it may be had for the trouble of collection and 
preparation. It would seem satisfactorily proved that no form of Indian hemp 
possesses the property of establishing a craving for its continued and extended 
use. The total prohibition, even were that possible, would therefore bo strongly Prohibition 
opposed by the majority of the people, though the fiscal control established by i^osonted. 
the Government meets with their very general approval. Honigberger tells us 
that in his day, “ not far from the outside of the Delhi gate at Lahore, near the 
road to Amritsar, close by my hospital, there was an establishment called Sed 
Gunge, where this beverage was delivered gratuitously.” Several witnesses Qiven Free, 
reported to the H.D. Commissioners places where the beverage was daily given 
(even now) to all applicants free of charge. Dr. Ewens alludes to the seats 
(takiara) in Lahore, where men assemble to drink bhang. Moreover, the use of 
bhang is considered essential in certain religious observances by a large section 
of the Indian community, and its total prohibition (sometimes recommended by 
Europeans) would be regarded as an encroachment on religious liberty. The 
employment of bhang as a cattle medicine is so widespread that its discontinuance 
would be resented even by those who do not consume it themselves as a beverage. 

2. Charas* —This may be defined as a resinous substance that ap- Oharas, 
pears spontaneously on the leaves, stems, inflorescences and fruits of the 
hemp plant when cultivated in cold and dry countries. It is practically 
the active principle, and consequently a more powerful drug than either 
hhanq or ganja. It is spoken of as the special narcotic procured through¬ 
out the North-West Himalaya from Nepal, Kiimaon, Kashmir, Afghani¬ 
stan, Ladakh, Herat, Bokhara to Turkestan, and was very possibly the 
gelotophyllis (laughing leaf) which Pliny says came from Bactriana. The Oehtophyius. 
resin appears shortly before the flowers begin to form, and is present over season of 
a larger proportion of the plant than is the case with the third form, 
ganja, presently to be described. According to most writers charas is not 
produced on the male plants, a circumstance probably due to their being 
removed on account of the fine fibres contained in their stems, before the 
time that the charas would naturally appear. 

Prain speaks of charas as a greenish-brown moist, resinous mass that Becomes inert, 
possesses the peculiar odour of the hemp plant. When kept for some 
time it hardens, becomes friable and brownish-grey in colour, but when 
that earthy condition is fully attained, the drug is found to be inert. 

The name charas is said to mean a “ bag ” or ‘‘ skin,” and was given in 
India in allusion to “ the bags ” in which the drug is imported from imported in 
Central Asia. The name charas would, therefore, point to this peculiar 
form of the drug having been originally recognised as foreign produce. 

In a commentary on the celebrated Sanskrit grammar written by Panini 
(300 B.C.), tilaJeata, umakata and hhangakata occur, and the termination 
Jeata, it is explained, means rajas or dust of sesamum, of linseed and of 
hemp. The kata of hhanga might have been at once viewed as the resinous 
powder now known as charas but for the difficulty of understanding 
what could have been the kata of the other plants—perhaps the pollen 
grains in all cases were therefore meant. In Turkestan (according to 
Aitchison) charas is called nasha, before it is made up into the skin packages 
ready for export to India. It is subsequently freely adulterated with Adulteration, 
linseed oil and a powder of the dried leaves of the plant. In passing it 
may be here pointed out that Stein {Ancient Khotan) makes no mention 
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of coming across, in the ruins explored by him, either samples ot cnaras 
or of the hemp plant in any form, and further that in neither The Bower 
Manuscript nor the voluminous records found by Stein is there apparently 
any mention of the hemp drugs. This is the more significant since, while 
discussing the modern trade in charas, Stein (l.c. footnote, 133) observes 
that the heavy impoi-t duty now imposed by the Government of India 
has caused the traders of Turkestan to turn to Khotan silk as a substitute 
commodity to be conveyed to India and there disposed of in exchange for 
the return of Indian goods. 

c haras Tlio line of separation between what should be called cliaras and what might 

versus aanja. accepted as ganja is, however, a very narrow one indeed. It would seem 

highly probable, in fact, that on the moister southern slopes of the Himalaya 
the resii'tous substance produced by rubbing the fruiting panicles between the 
hands is more frequently ganja than charas. The definition that charas is the 
pure resin without any athnixturo of vegetable tissue is true no doubt, but is 
perhaps not the whole truth. If both articles were freed from foreign matter, 
the (luestioii might still have to be asked, In what respects do they differ ? 
Fhysi(‘ally more than chemically very possibly, and as the direct consequence 
of production in a cold-dry or warm-damp atmosphere. \Cf. Marshall, Contrib. 
to PJi/inn. of Cannabis Ind., 1899 ; Holmes, Mus. Rept. Pfmrm. Soc., 1903, 47.] 
Kabhmir (/a«/u. Walter l^awrence {Valley of Kashmir^ 67) has expressed astonishment 

that the drug produced in Kashmir is in trade called charas, whereas “ recent 
inquiries show that in the south of the valley the drug known as gard bhang 
nr rhnru charras, is extracted from the female plant, and Indians who consume 
it declare that it is real ganja and utterly distinct from the Yarkandi charras, 
which is also procurable in Srinagar.” “ If the'Kashmiri drug is ganja and not 
chan'ds it is somewhat surprising, and I have taken some pains to verify the 
statement made by the official, who investigated the subject of homp^ drugs. 
He and the men employed in the trade maintain that the drug made in Kashmir 
IS ganjaP Lawrence then adds that contrary to the experience in Bengal, 
Kashmir ganja is produced from plants that are allowed to mature seeds, the 
oil from which is also intoxicating. It is thus highly probable that the true 
charas is a foreign article exclusively deriv’ed from Central Asia, and, as it came to 
India through Kashmir, was in ancient times called Kashmiri. Formerly it came 
also riff .Nepal, but at the present day the chief emporium is Hoshiarpur, the 
supply coming both via Kashmir and Kullu. It would thus seem highly probable 
that we do not even now pos.sess an accurate account of the production of this 
substane<>, nor all the information desirable of the condition under which the 
diy resin charas or the moist adhesive ganja is produced. Praia holds that the 
former being comparatively jiermanent once on the surface, it is not affected by 
the subsecpient fecundation and development of seed. 

(Vuti il Am.!. It may be here observed that there is at least one important difference be¬ 

tween the South Himalayan so-called charas and that from Central Asia, namely 
the lornier is taken from the green plant before it is reaped, and the latter from 
tlie dric'd plant. The possibility of iwiulteration with actual dust and with 
fragmt'nts of the }>lant is very great with the Central Asiatic charas, and this 
circumstance may account for the higher price often paid for the piner qualities 
of the Indian so-called charas. For methods of collection consult the Dictionary 
(ii., 1 lo~7); and Baden-Powell {Pb. Prod.t 1868, 293, etc.). 

Charas is almost exclusively used in smoking, though some of the finer 
(pialitics are employed for medicinal purposes. It is admitted on all hands to 
be a more pernicious drug than either bhang or ganja. 

Glanjn. ;3. Ganja .— This is the dried flowering tops of the cultivated female 

plants, which become coated with a resinous exudation from glandular 
hairs, very largely, it would seem, in consequence of being deprived of the 
opportunity of setting seed. To secure this result, therefore, the male 
plants are deliberately removed from the field at an early date, by an 
expert known as the poddar. (Compare this with the account above of 
the removal of the males from the fibre-yielding crop.) One or two visits 
are paid by the poddar, with the result that every male plant is uprooted. 
As the female plants begin to form ganja, all the large leaves on their 
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stems and brandies are also removed. The smaller leaves and bracts 
of the inflorescence become agglutinated and the manufactured article is 
valued very largely by its freedom from leaf. The colour and smell Valuation, 
are features of merit, but as a rule the ganja which has the least leaf is 
regarded as the best. 

Qanja is cultivated in several localities such as in North Bengal, on the Malabar Areas of 
Coast of Western India, and in the Tributary Mahals of Orissa (the Ourjat ganja). I'ro'iuction. 
These may be regarded as the chief centres, but it is also produced in the Central 
Provinces (Nimar), in Indore, Gwalior, Kishengarh, Mysore, Hyderabad, and 
in some districts of the Bombay Presidency. It may suffice to give a few prac¬ 
tical facts regarding the Bengal cultivation and manufacture. It is grown in Bengal 
a very compact tract of country with a radius of about sixteen miles, and which Cultiva- 
lies in three districts, viz. Dinajpur, Rajshahi and Bogra. It is for ailrninistra- tion. 
tivo pmposes placed under the Collector of Rajshahi, the sub-divisional officer of 
Naogaon being in immediate charge of this, the so-called Ganja Mahal. Seed¬ 
beds are formed on high land above inundation, and consist of a light sandy 
loam. The beds are richly manured and ploughed once a week from the iniildle 
of May forward, and are sown in August. Meantime the land on w'hich the 
crop is to be ultimately raised is being also richly manured and top-dressed 
from the ditches and ploughed and harrowed once a month. By the middle) 
of September the seedlings are transplanted to the ridges formed in the field. 

A month later a careful weeding is given, and in November the ridges 
are hoed down and tlio plants trimmed by the removal of the lower 
branches. This admits of a further ploughing between the furrow's and of jt 
top dressing with powdered cow-dung and oilcake, after which the ridges are 
again built up. 

At this stage the first visit of the “ ganja doctor ”—the poddar —is made Abortive 
Prain, in his paper {Morphol., Teratol., etc.y l.c.)^ explains that the pod- 
daf 8 guide is the early appearance “ of the often abortive, solitary female 
flowers that so frequently, in the Indian male hemp plant, take the place 
that theoretically should be occupied by the lowest pairs ot paniculate male 
inflorescences.” These abnormally placed female flowers, it would seem, are 
visible long before the inflorescence of male flowers could for certain be recog¬ 
nised. The poddar in consequence breaks the stems of the plants that manifest Poddar*s Guide, 
this peculiarity and the cultivator following behind uproots them, and fills 
up the vacant places by fresh transplantations from the purposely reserved 
surplus in the seed-beds. A second or a third visit of the poMar suffices for the 
complete extirpation of the male plants. But abnormal male flow'ers are not 
unusual on the female plants, and these the cultivator keeps a sharp outlook 
for and removes. By January the flowers begin to appear, harvest is general in Harvest. 
February, and by the middle of March is completed. 

There are three forms of ganja produced:—- 

(а) Flat Qanja —The stems are cut with a sickle about 6 inches above 
ground, tied together by their ends, placed across a bamboo and carried 
to the selected place of manufacture. The inflorescences are then 
one by one placed on the ground, and trodden underfoot so as to 
cause the agglutinated flower-tops and smaller leaves to become com¬ 
pacted into flat masses (chapta ganja). These heads are then baled as 

large flat ” or “ twig flat,” according to the size of heads and length 
of stalks. 

(б) Round Qanja. —Instead of being trodden, the heads are rolled under- Round, 
foot so that they are less firmly compacted, and are in the form of rounded 

or sausage-shaped masses. Kound ganja is never baled, but is tied up 
into bundles (goli ganja). 

(c) Chur (Powder) Qanja or Rora. —Broken fragments Or flower-tops Powder, 
detached from the twigs, whether of flat or round ganja, constitute chur. 

These are very largely produced through trimming, especially that of 
the round form. 

Bengal Ganja is in other provinces of India usually designated as 
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“ Baluchar,” from the name of a village where it is supposed to have been 
originally procured. The ganja of Upper India, such as that of Gwalior 
and the Central Provinces, is called “ Pathar.” The refuse from the 
manufacture of ganja is often sold as bhang. 

Medicinal and Chemical Properties.— action of the drug in causing 
insanity has, by the Report of the Hemp Drugs Commission, been viewed 
as a greatly overstated belief. The moderate use of the drug is at¬ 
tended with no evil physical effects. If pure and taken in moderation 
it has little or no tendency to originate insanity. But when mixed with 
the poisonous substances sometimes employed it becomes most per¬ 
nicious. Excessive use of hemp in any form, however, indicates and 
intensifies mental instability. It tends to weaken the mind, and may 
even lead to insanity. But in the year of the Hemp Drugs Commission 
only 7*3 per cent, of lunatics admitted to all the Asylums in India were 
said to be those in which hemp could reasonably be regarded as having 
been a factor of importance. [Cf. Gibbon, Med. Jurisprudeme for Ind. ; 
Walsh, in Journ. Mental Science, 1894.] Moreover, the insanity produced, 
as a rule readily gives way to treatment, and since the drug creates no 
craving its discontinuance is possible, and the restoration of the mental 
faculties almost instant. So much has, however, been written on these 
subjects that it is impossible to do more than refer the reader to some 
of the standard works that may with advantage be consulted. 

[Pereira, Mat. Med.. 1850, ii., 1237-44; Hamilton, FI. Homoeop., 1852, i., 
134-42 ; Honigberger, Thirty-five Years in the East, 1852, i., 153-7 ; ii., 248-56 ; 
Hem Chundi^r Kerr, Rept. of Cult, and Trade in Ganja, 1877 ; Fluckigerand Han- 
bury, Pharmacog., 1879, 540 ; Dunstan and Henry, Exam, of Active Principle 
of Hemp, in Journ. Soc. Cheni. Indust., 1898, xvii.. 209 ; Derivatives of Cannabinol, 
in Yearbook of Pharmacy. 1899, 73 ; 1900, 133 ; Diitt, Mat. Med. Hind., 1900, 
235-41 ; Pharm. Journ., 1902, Ixviii., HolmeH, 342; Marshall, 362; Humphrey, 
392; Greenish, 492; Ixix., Holmes, 129; Mahen, 131; 1903, Ixxi., 431, 548; 
Ind. Med. Oaz., Nov. 1904, 401-15, 421.] 

Trade and Fiscal Administration. —In India the cultivation of this 
plant, where intended for the production of ganja, can alone be undertaken 
under license ; moreover, the cultivation is periodically inspected, and 
the yield approximately ascertained. AVhile no restrictions are placed 
on the sales to the trade, the produce when disposed of by the cultivator 
is stored either in Government warehouses for the purpose, or in approved 
godowns under double keys, one retained by the owner, the other 
by a Government official. Removals pay the fixed duty, and are re¬ 
corded in such a way as to show the relation to the cultivator’s estimated 
production and deed of sale. Both wholesale and retail traders have 
to obtain licenses. The traffic in ganja is thus under complete control 
through every stage. With regard to charas, a minimum duty of Rs. 80 
per mauiid is levied on all imports. The drug is stored in approved ware¬ 
houses and a further duty paid on removal, while inter-provincial 
adjustments are conducted on permits to carry from one province to 
another. Bhang, where found possible, is also taxed, but, the plant 
being wild in many localities, no interference is made with the 
domestic supplies of the people, the regulations having effect only on 
actual Bales and regular trade. The sale of the narcotic in any form 
by persons not licensed to cultivate or sell these drugs, is a criminal 
offence. 

Separate licenses have to be taken out for the traffic in each of the 
three kinds of the drug, and the retail vendor is prohibited from supplying 
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children or insane persons with any. A limit is at the same time fixed 

on the amount that may be either sold to, or possessed by, a private person 

at one time. It is universally believed by both traders and consumers 

that all forms of the drug deteriorate with age. This is just the opposite Deterioration 

opinion to that held with regard to opium. It accordingly follows that 

every effort is made to dispose of the produce year by year, and not to 

store it. It is perhaps on this account that such indifferent results have 

been obtained with Indian hemp as a medicine in Europe as compared 

with India. Long years ago Honigberger {Ic. 157) deplored this fact. 

To ensure fresh stuff it has accordingly been recommended by Prain Direct 
that all purchases by the European dealers should be made direct 
through the Government official in joint charge of the warehouses. 

Area and Revenue, —In 1895, when the Government of India pub- Area, 
lished their Resolution on the Report of the H.D. Commission, the total 
area in all India under regular cultivation of the plant was estimated at 
under 6,000 acres. In 1900-1 the Agricultural Statistics of India show 
the extent of cultivation to have been only 4,096 acres; in 1901-2 it 
would appear to have stood at 2,496 acres; in 1902-3 at 1,940 acres; 
in 1903-4 at 2,637 acres; and in 1905-6 at 2,645 acres, with, over and 
above, 419 acres in the Native States. If these figures denote an actual 
curtailment of area, not merely more accurate returns, they have curiously Reduction 
enough been coincident with increasing revenue. In the Excise Adminis- Bxpamion of 
tration Reports, the Hemp Drugs are shown to have realised a total 
revenue of £201,344 in 1900-1, of £213,224 in 1901-2, and of £225,352 
in 1902-3—later figures are not available. It would therefore seem that 
official returns may be accepted as exemplifying the continued careful 
control and restriction pursued by the Government. 

Prices and Duty, —The prices of the various forms of Indian hemp Prices: 
vary so greatly that it seems hardly worth while to give a quotation of Duty, 
the figures usually recorded. The price depends upon a multitude of 
circumstances, such as the quality, method of preparation, degree of 
taxation, and the like. The Government of India, in their Resolution 
on the H.D. Commissioners’ Report, placed before the various Indian 
Administrations a table of retail prices per seer (2 lb.), which was com¬ 
mended to their attention with a view to gradually securing a greater 
uniformity. To manifest the extremes exhibited in that table the ' 

following may be abstracted Ganja in Assam sells at Rs. 15 lowest “ 
price and Rs. 40 highest price ; while in Bombay it is sold, lowest price 
6 annas and highest Rs. 5. Charas in Panjab, lowest price Rs. 4, highest 
Rs. 15 ; while in Bengal its lowest price is Rs. .35 and its highest Rs. 40. 

Bhang in Panjab sells at lowest price 2 annas and highest 8 annas, while 
in Bengal its lowest price is Rs. 1 and the highest Rs. 6 per seer. These 
variations to a large extent are the direct expression of the varying inci¬ 
dence of taxation, but there can be little or no doubt that there is a con* 
siderable variability in intrinsic merit, not only between the produce latruwio Merit, 
of one province and another but even between the different districts of 
the same province. 

For the rates of duty and all other particulars regarding the traffic 
in hemp narcotics, the reader should consult the provincial Reports of 
Excise Administration in India. Some of these annual volumes (especially 
those published by the Government of Bengal) will be found to contain 
the fullest possible details. 
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THE CAPER 

CAPPARIS SPINOSA, Linn. ; FI Br. Ind., i., 173 ; Cooke, 
FI. Pres. Bomb., i., 44; Pharmacog. Ind., i., 135 ; CAPPARiDEiE. The 
Edible Caper of Europe and the kabarra, kaur, kiari, etc., of India. 

A small prostrate shrill) found on liilly and rocky ground in Upper India. 
It is distributed to Afghanistan, West Asia, Europe, N. Africa, Australia and 
the Sandwich Islands. There are a considerable number of species of Capintrlm, 
no less than .30 being mentioned in the Flora of British India, but only two or 
three besides npiuona are of any great importance. These are v. apUyUa, 
Roth., the karel, nepti, etc.—a den.so much-branched shrub foimd abundantly 
in the drier parts of tlie Panjab, Gujarat, Rajputana, Deccan and S. Karnatak, 
and €. Linn.. /., the ardanda, karvila, etc., found in the Gangetic 

valley, etc., as far north as Saharanpur, in the Western Peninsula, also in Chitta¬ 
gong, Pegu and Ceylon. It is also distributed to Java and the Philippines. 
Besides these yrundiH. the pachunda, guli, etc., is found in the Deccan, 
Karnatak and Ceylon. 

Several species are known to yield Oils. r. gfauilin affords an oil used 
in nuHlicine and for burning, w’hile 4'. npinosa yields a volatile oil which has 
the prop(‘rties of garlic oil {Pharmacog. Ind., l.c.). The caper is mentioned by Greek 
and Latin writers, and through them doubtless the medicinal properties of 
the root w('re made known to the Arabs. It w'as very generally employed in 
aff(‘etions of th(‘ liv(‘r and spleen, and also in amenorrhma. In India all parts 
of the plant are regarded as stimulating and astringent, when externally applied. 
^J'he young flower-buds and fruits of i\ aphytta, as also of spino»a. are eaten 
in India. 'I’lie former speiacs is the more important; the buds are pickled and 
the fruits eaten both w lam green and when fully ripe. 4'. npiuttHn is met with in 
the Lanjab, but it ha-; never assumed the position of importance assigned to it 
in Euroiie. wluu'c the pickled buds form the “ Capers ” of (’umnierce. Gerarde 
(L^lhi) an<l Miller (174S) mention that the caper had been successfully grown 
in Ihigland m the open air, but it is usually regarded as requiring protection 
in winter. 'I’he Wood of 4\ aphytht is employed in India for making combs, 
small lu‘ams and rafters, for the knees of lioats, etc., and is \'aluable becaibse 
of its not being attacked by white ants. [Cf. Taleef Shcreef (Playfair, transl.), 
1S33, l-JO.j ' 

CAPSICUM, Lhm,: FL Br. Ind., iv., 238: Stepli. and Church., 
Med. Bot., 1831, i., pi. 44; Bentley and Trimen, Med. PL, t. 189; Duthie 
and Fuller, Fiehl and Harden i'rops, iii., 3(3-7, pi. 72, 74 ; Stiirtevant, Hist. 
Hard. IVf/., in J/aer. A'uL, 1890, xxiv., 151-7 ; Irish, Bee. Henus Capsiemn, 
in iMissouri Hot. Hard., 181)8, ix., 53-110, tt. 8-28; Solaxace.e. The 
Cuinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, etc. 

History,—'there would .seem to he little iloubt that the entire series of plants 
constituting the genus 4 apsirtitit are natives of tropical America. Peter Mart^T 
was pt'rhaps the first pt^r.soii w ho ile.scribed this kind of pepper. In an epistle dated 
1403 (the year following the discovery of the West Indies), he says that Columbus 
had bnuight to Spain “ pepper more pungent than that from the Caucasus.” In 
14h4 Chanca. the physician who accompanied Coliimhus on his second voyage, 
addressed a letter to the Chapttu* of Seville on the sanu^ subject. In that he 
calls this pt‘])j)er by its West Indian name, axi —a word tluit has since been 
renden'd as achi or agi, and has survived in Spanish to this day. Although 
some of the Ibth century authors maintain that the siliipiastrum of Pliny is the 
Pod Pepper < 4'apmieufn) of modern trade, the more strictly botanical writers are 
very nearly luianiinous in the opinion that cupsieimi was not known in Eiu'ope 
prior to the discovery of America. In passing it may further be observed that 
all the older authors sjieak of s/liquastrum as coming from Calicut, from which 
circumstanct> it may be inferred to have been the cardamom—a spice which to 
this day i.s almost excliisixcly ilerived from that port and wliich has been as¬ 
sociated with the Malabar Coast of India from the remotest antiquity. At all 
events Amatus oii Dioscorides (pub. 1354) distinctly confuses capsicum with 
cardamom. Fuchs {Comment, de VHist. des PL, 1542-9, ch. 281 ; also Hist. 
Stirp., 1555, 797) give.s an account of Siliquastro or Piperitis,” which by 
some is called “ Indian or Clialeehut Pepper,” Cardamom,” ” Spanish Pepper,” 
etc., and which Avicenna speaks of under the name of ” Zingiber caninum.” 
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iC^e//7er6., 1563, 216) gives a good plate of Capniettm and calls 
it Calicut popper. He says it is a foreign plant lately introduced into gardens 
in Germany, and subsequently (Med. Compend., 1571, 322) lie remarks that it 
is an obvious mistake to confuse i apNicittn with Vaniamomum. Lobel {Stirp. 

Adv. Nova, 1570, 134) observes that within his memory this plant (of which 

he gives a good plate) has been brought from Goa and the shores of Calicut. Brought from 

There can be no doubt, therefore, that the Portuguese had very early introduced troa. 

Capsicum into Goa, and very possibly commenced to export it, in competition 

with the true pepper, hence Lobel as an after-thought may liave associated 

Calicut with the new emporium Goa. Clusius (review of Garcia do Orta) in the 

AtOTnaiicwfrh, published in 15/4, makes no mention of VapMivatn ^ so that it mav’ 

be inferred the plant had not been seen by Garcia de Orta in Imlia. A little later, 

however, Clusius (Hist. Exot. PI, 1605, 340) under Capaicimi braziHanum or vvihl 

pepper, observes that Spanish or American popper was brought from the Spanish Pernambuco 

West Indies and carried to India by the Portuguese under the name of Pernam- Pepper. 

buco Pepper. Jacobus Boiitius {Hiat. Nat. et Med. Ind. Or., in Piso, Ind. Ufri 

re Nat. et Med., 1658, 130-1), who wrote in 1629, describes this pepper under 

the names of Lada Chili and Brazilian Ricinua, a fact that led some authors to 

confuse it with RidnaM vommantH —the Castor Oil. [Cf. Paulua ^gineta (Adams, 

transl.), iii., 171.] Rheede {Hort. Mai., 1679, ii., 109, pi. 56, in a note by John 

Commelin) remarks that the capo-molago or Indian pepper described by him 

was in reality Brazilian pepper, the prefix capo or capro denoting its introduction 

by the Arab traders ; his plate is a typical example of Vapnieam fratesvenH. It K^rly Indian 

is practically the same plant which Rochefort calls axi or carive ; which Recchius 

(Nat. Hiat. New Spain) describes as chilli or Mexican pepper; possibly also that 

which Piso calls by its Brazilian name quiya ; which Elizabeth Blackwell figures 

and describes in her Curioiia Herbal (1739, i., pi. 161); and which Hernandius 

(Hiat. PI. Nov. Hiap., 1790, i., 277-82) discus.ses and illustrates most fully as 

one of the forms of VapHicuat. In a further passage Rheede gives a plate of the 

vallai-capo-molago, which is doubtless var. gvonsa, and was thus apparently a 

more recent introduction into India than the capo-molago. [Cf. Labat, None. Voy. 

aux Isles de VAmerique, 1724, ii., 68 ; Milburn, Or. Comm., ii., 208 ; Bentham, 

Notes on Targioni-Tozzetti, Cult. P^, in Journ. Hort. Soc., 1855, ix., 141; Henry, 

Econ. Bot. China, 39 ; Semlor, Trop. Agrik., 1900, ii., 284-5; Pharm. Soc. Mua. 

Repts., 1895-1902, 58.] 

With a history so full and so pertinent (many other authors might bo cited), Rheede I'^sws 
it is indeed surprising that one of the greatest of Eastern botanical authors, 
nearly a hundred years after the appearance of Rheede’s Hortua Malabaricus, 
should have affirmed in the most emphatic manner possible his belief that at 
least certain forms of iapnifaiu had not only been cultivated in India from the 
most ancient times, but that it was the ailiquaatrum of Pliny and Capsicum 
orientale of Actuarius. Rumphius (Herb. Amb., 1750, v., 247-52, pi. 88, IT. 1-4) 
advanced those opinions without observing that many of tho passages in his own 
most admirable and detailed account contradicted his main contention. For 
example, while commenting on Rheede’s Malabar name rnolago, he doprecatingly 
observes that no mention is made of its daily and well-known use as a condi¬ 
ment. It never seems to have occiuTed to Rumphius that Rheede’s silence 
on that point, as also the fact that Marco Polo (1286-96) and Garcia de Orta Gracia de Orta 
(1563) made no reference at all to cai)sicum (though they discuss ordinary Marco Polo, 

pepper and the cardamom), might be accounted for by the belief that the 
capsicums were unknown to tho Natives of India in tho time of Marco Polo, and 
even so late as that of Garcia do Orta, while they wore but imperfectly under¬ 
stood in Rheede’s time. Rumphius describes three main forms of iapnivant, 
which he calls (a) the groat rod capsicum, the ritaje of the Dutch and recche of 
the Portuguese in India, the tachili beaar or tachili-ayer of the Natives ; (b) the 
lesser red capsicum—a fruticose plant called tachili-mera ; and (c) the yellow 
Vapnicutn known as tachili-cuning. Rumphius then adds that the Portuguese 
write the West Indian name axi as achi, hence comes the Indian name achar, 
which the Dutch render atafar —a word which has the same moaning as reccheado, 
namely pickles. It will thus be seen that practically the entire series of ver¬ 
nacular names mentioned by Rumphius, far from their establishing an ancient 
knowledge in India, would seem to prove that the introduction of the plane may 
have taken place somewhere about the middle of the 17th century. The names Modem Names, 
in use in India to-day are clearly of foreign or modern origin, such as chilliea, 
lal-marcha (= red pepper), goa-mircha and the like. There are, in fact, no ancient 
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names for the capsicums in Chinese, Sanskrit, Arabic, Persian, Hebrew, Greek, 
er Latin. No Indian botanist has ever recorded having foimd a species of 
4 in a wild condition. But the rapidity with which the species and 

races of this pepper became disseminated throughout the tropical and warn> 
temperate tracts of the globe, following closely on the discovery of the West 
Indies and America, is one of the many examples of the marvellous powers of 
adaptability and endurance possessed by the plant-cohorts from the New World 
on their invading the Old. 
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Forms. 


Nepal Cliilli. 


JnUucnne 
ol Soil. 


Cherry I’epper, 


Cayenne. 


Black Nubian. 


C. annuum, ,• C. grossuin, Willd., in FI. Br. Ind., iv., 239; 
Irish, l.c. 65-97, tt. 10-28. 

'Die following statement is derived mainly from Mr. H. C. Irish’s admirable 
review of the varic^ties and cultivated races of this species :— 

(«) Var. abbrevlatum, fZ/jercr/j. the Celestial, Etna, Kaleidoscope, Red Wrinkled 
Ih'incess^of Wales, etc. 

{}») Var. acuminatum, Fingerh. the best examples are the erect-fruited Chilli 
and the y)endent-fruited Long Cayenne, Long Yellow Cayenne, Nepal Chilli and 
the Yellow Nepal Chilli. It includes, in fact, most if not all the long, pointed, 
pendent forms common as field crops. Recently Mr. H. M. Leake performed 
some inter(‘8ting ox|3eriments with capsicums at Dalsing Sarai. He selected 
seed carefully and sowed them in order to watch the tendencies to variation. 
Nearly lialf the erect podded stock had pendent pods. Every plant was, how¬ 
ever, consistent, either having all its pods erect or all suspended. Ho further 
found that cliillies will grow on usar land if so'wm early. Very possibly most of 
Leake’s plants belonged to this variety, but as I have not seen any of his 
specimens 1 cannot say for certain. 

This would appear to be the Capsicum minus flavum of Rumphius {l.c. 248). 
.Mr. Irish remarks that the seed of tho Nepal Chilli had been supplied by the 
Superintendent of Saharanpur Botanic Gardems, and on being cultivated proved 
difterent from other plants seen by him. ' In tho lieport of the Saharanpxir Botanic 
(Uirde)is (1804-5, 10) it is stated that the Superintendent had received seed 
direct from Col. H. Wylie, British Resident in Nopal. Tho plants grow freely, 
but the i)ods produced possessed none of tho peculiar flavour and pungency of 
the pods imy)orted from Nepal. The Superintendent then adds, “ In tho letter 
which accorn{)anied the seeds Col. Wylio informed me that that would prove to 
be tho case, as the variety so much in request is the j)roduct of a peculiar kind of 
soil, only found in certain localities, and that in Ne{)al itself tho true Nepal chilli 
when not grown on the right soil, scarcely differs from the common long rod chilli 
of Indian bazars.” 

(r) Var. cerasiforme, Miner: Roxb.^ FI, Ind., i., 574.—Cherry-pepper is often 
alluded to by tho early authors, such as Miller. Gerarde, Parkinson, Tournefort, 
etc. This includes the Little Gem, Prince of Wales, Cherry, Yellow Cherry 
Oxheart, Yellow Oxheart, otc. 

{d) Var. conoldes, Miner the best-known races are the Coral Gem, Tobasco, 
Cayenne, Orange-Red Cluster, etc. 

(e) Var. fasciculatum, Sturt: the better known races are Red Cluster, Yellow 
(’luster, etc. 

(/) Var. grossum, Senoft Roxb,„ l.c, —This is the kafjrcc-murich; is often alluded 
to and figured by the early European writers such as Miller, Parkinson, Fousch, 
Gregorius, Bauhin, Morison, Rheede, etc. Under this form have to be placed 
—The Emperor, Monstrous, Sweet Spanish, Bell, Ruby King, Golden King, 
Brazilian Upright, Squash, Yellow Squash. In India the races of this variety 
may be .said to exist mainly as garden plants, though large inflated yellow fruits 
of this form ha\'e recently begun to appear in tho markets as a regular article 
of trade. 

(r/) Var. longum, Sendt. C. annuum and purpureum, Roxb., FI. Ind , i., 673; 
C. hicolor, Bot. Mag., 43, n. 1835.—This is the plant most frequently described 
by the early European authors. The best-known races are Black Nubian, Long 
Red, Country Fair, Cardinal, Long Yellow, Elephant’s Trunk, Ivory Trunk, etc. 
Roxburgh tells us that he found a single plant of puvintvetnn in the Botanic 
Gardens, Calcutta, in 1796 but could not learn whence it came, though he 
adds, “ most likely from the Malacca Islands.” Irish assorts all these to¬ 
gether as forms in which the calyx rarely embraces tho base of the fruit. It 
seems probable that most of the plants hitherto regarded by writers on Indian 
garden plants as forms of v. tmtesceus should be relegated to this position 
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FIELD AND GARDEN CULTIVATION ANNUUM 

Red Pepper 

C. frutescens, Zmn. ; C. fastigialum, Bl.; Wight, Illust. Ind. Bird Pepper. 
Bot.f ii., 198; Dunal, in DC., Prod., xiii., pt. i., 416; C, minimum, 

Miller, Gard. Diet., 1768 (ed. viii.); Roxb., FI. Ind., i., 574; Capo- 
Molago, Rheede, l.c. 

This is oft^ called “ Bird Pepper.” According to the Phartruicographia 
Indica (n., 563), C. yninimum exists as a weed of cultivation in most parts of 
India. This I personally have never observed, and hesitate to accept. 

Owing to the large size of the plant it is the gach-marick of most Indian 
writers. 

Var. baccatum, Unn. c. minus rubrum, Rumph., l.c. ‘248, t. 88, f. 2; C. Brasilia 
anum, Clusius, Hist. Exot. PL, 340, etc. 

Rheede and Rumphius figure and describe forms of i\ frufes^ens. Evidences of 
but say remarkably little about the capsicums most prevalently origSs 
cultivated at the present day. And a thoughtful perusal of the 
passages used by Roxburgh, in his Flora of India, leaves the impression 
that, even in his day, the cultivation of no capsicum assumed the 
magnitude of a regular field crop, such as may be seen to-day in almost Field crop, 
every province of India, especially in Bengal, Orissa, Madras and the 
Deccan. But C. frttfesrens, far from having become the most 
abundant form, is usually met with as solitary plants in the grounds 
around temples and in the flower gardens of the well-to-do classes, but 
is hardly if ever a regular crop. It is nearly always distinguished as the 
gach-marich or long ha morich,^^ as it is called by Buchanan-Hamilton 
{Stat, Acc, Dinaj., 187-8). In India the most extensively cultivated 
are the following forms of C. a hiiukhi :—v(n\ avinnhtafa followed by 
lonxja, and next cerasifonntis. 

Cultivation ,—It is impossible to furnish any statistics of the areas Cultiva- 
under these plants since they are most frequently raised as borders to tion. 
fields, or as lines through fields. In Eastern and Northern Bengal, Bengal, 
however, capsicum becomes a regular field crop, thriving best on a 
light sandy loam. The form most frequently seen is a long, narrow, 
pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra, 
for example, capsicum assumes the condition of an exceedingly important 
cold-season crop. In the Settlement Report for Nagpur, Central Provinces, C. Prov, 
some useful particulars are afforded regarding chillies. The seed is 
sown about June and the seedlings are transplanted about August. In 
September the earth has to be banked up against the stems. Irrigation 
is necessary during the cold weather, and the crop comes into season 
from January to March. Its value is from Rs. 120 to Rs. 150 per 
acre. Dry chillies are only about one quarter the weight when green. 

Very little information exists regarding the red pepper of Assam or of 
Burma. Of the Kyaukse district of the latter province we read that the Burma, 
lowest estimated yield would be 365 lb. (=100 viss), valued at Rs. 15 an 
acre, the highest about Rs. 350. Of Sagaing it is said the seed is sown 
in August, planted out in September and October and the crop ripens 
from January to March, the green fruit a month earlier. A long and 
highly instructive account will be found in the Settlement Report for Meik~ 
tila (1896-8, 8, 23, 69), which shows the high-class cultivation pursued, 
the labour entailed, and the risks through failure of rains. The crop 
usually comes into bearing by the middle of December. The trade is 
entirely in the hands of the Chinese, who rule the market and export all 
they can purchase. In Myingyan the sowings are not made till September, 
and the plants come into season about March. Chilhes have been recom¬ 
mended as a catch crop among young tea for Assam. 
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ANNUUM TRADE IN CAPSICUM 

Bed Pepper 

Bombay. In the Bombay Presidency chillies are rotated with ordinary market- 

garden produce. On the black soil of the Deccan (Krishna Valley) is 
produced a fairly large proportion of the red pepper conveyed to 
Bombay. But the most important areas of production in Western India 
^re Dharwar, Belgaum, Khandesh, Satara, Poona and Sholapur. Cap¬ 
sicums are usually sown in the rains, but if the land be irrigated they 
become a rahi crop. Usually they are raised in a nursery and transplanted, 
and in about three months the first crop may be gathered. \Cf. Mollison, 
Panjab. Textbook Ind. Agri., 1901, iii., 206-9.] Speaking of the Panjab, Dr. 

Stewart tells us that when grown on the hills, chillies become more pungent, 
hence no doubt the special merit of the so-called Nepal Cayenne. In the 
Lahore Gazetteer (1893-4, 164) will be found useful particulars of this crop. 
It is planted out in June and begins to come into season by (3ctober. 
Thirty maunds an acre for wet and 8 for dry are considered a fair 
outturn. The cultivators sell it wet at 30 seers or one maund the 
rupee. In the Gazetteer for Montgomerij District (1898-9, 142) it is stated 
that the crop is sown in Janiiary-February; the ground dug about the 
roots in February-March ; watered every fifteen days ; and the pods 
collected May, June and July. White ants and parrots prey on it. 

Pood. Uses, — It is needless to mention the varied uses of capsicum. The 

dried fruit reduced to powder forms the Red Pepper or Cayenne of com- 
Cuyoano luercc. But caveiinc is, as a rule, prepared from the small, very pungent 

Pepi»er. fruitcd fomis only. It is an ingredient in all curries and many other food 

preparations, and is used throughout India and by every class of the 
community, so that while of comparatively modern introduction, the con- 
sumjition of red pepper has now become all but universal. There are 
various brands of pepper sauce, which are produced as decoctions of the 
vinoi^ar. fruits ill Salt Water or vinegar (see p. 1110). Tabasco and Paprika are special 

European sauces. In Bengal an extract of the consistence of treacle is 
regularly prepared and sold. The green fruits are pickled or cooked fresh 
Mo(Uoino. with Special dishes or even eaten raw. As a Medicine capsicum is sto¬ 
machic, stimulant and astringent; cayenne pepper is a valued adjunct to 
gargles, and an ingredient in most medicines that are intended to alleviate 
toothache. As a rubefacient and counter-irritant, the bruised fruits, in 
the form (d a poultice, act energetically, and added to mustard are often 
highly beneficial. For the medicinal uses and chemical properties the 
reader should consult the Pharmacographia Indica and other such works. 
Trade. Trade in Capsicum ,—During the five years ending 1900-1 the foreign 

exports rose from 8,126,175 lb. valued at Rs. 7,20,925. to 9,485,820 lb. valued 
at Rs. 12,47,349. These figures represent an increase of 16*7 per cent, on 
the quantity, and as much as 73*0 per cent, on the value. In 1906-7 the 
corresponding figures were 11,007,929 lb. and Rs. 14,37,635. During that 
year Madras contributed7,677,7631b.,Burma 1.386,739 lb., Bengal 1,567,162 
lb., and Bombay 363,060 lb. The most important receiving countries were 
Ceylon, which took 8,419,713 lb., the Straits Settlements 1,872,738 lb., 
Mauritius 287,027 lb., Aden 104,356 lb., the United Kingdom 85,428 lb., 
and other countries the balance of the total. 

These figures are, therefore, representative of the normal and present 
condition of the traffic, and they also denote its thriving condition. This 
is continued by the account of the Trade carried by Bail aiid River in India 
during 1906-7. During the five years previous the recorded transactions 
under the statement of imports were 832,648 cwt. in 1902-3; 760,611 
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CARICA 
PAPAYA 
The Papaw 


A USEFUL FOREST TREE 

cwt. in 1903-4; 763,106 cwt. in 1904-5; 977,801 cwt. in 1905-6; and 
883,059 cwt. in 1906—7. But of these very large amounts only about one- 
third was received by the port towns as the supplies to meet lo( al demands 
and foreign exports. Turning to the corresponding returns 1 jr exports, 
it is seen that Madras is by far the largest producing provii ce of Ind^a 
proper (that is, excluding Burma, not shown in the u-turns of rail and 
river traffic), followed ordinarily by Bengal and the Panjao. All the 
rest of India (including the Native States) exports usually about the sai e 
amount as Bengal, which is commonly only about half that of Madras. 

CAREYA ARBOREA, Boxh. ; FI. Br. Ind., ii., 511 ; Gamble, Man. D.E.P., 
Ind. Timbs., 364; Cooke, FI. Pres. Bomb., i., 497 ; Diithie, FI. Upper Gang. 1^7. 
Plain, 344-5 ; Brandis, Ind. Trees, 332 ; Myrtace.e. The hunhi, ayma, 
arjama, putai-tanni’mara)n, kumhir, buda-darmi, kaval, gavuldu, banhice, etc. 

A large deciduous tree of rapid giowth, frequent in the Sub-Himalayan tracts 
from the Jumna eastward and in Bengal, Burma, Central, South iunl tVost 
India, ascending to 5,000 feet, also met with in the ni(»ist regions of Ceylon. 

Robinson [Desc. Acc. Assam. 1841, 43) described it as a “ tree of immense size. 

The wood . . . well adapted for the stocks of mateli-locks.'’ It is much sub¬ 
ject to the defoliating lymantriid moth, iPanyehit'a thirecifesH, Mootr. TIio 
leaves turn red in the cold season. 

It appears to yield a Cu:m, and a good Fibre for coarse cordage and sacks ([umnml 
is made from tlie bark, the latter part being also employed in Tanning and Fibre, 
as a Dye. Tasar silkworms feed on the leaves. The bark is also i sed as an ran ami l>yc 
astringent Meduine ; when moistened it gives out much mucilage and is utilised 
in the preparation of emollient embrocations. The flowers are given as a tonic 
after child-birth, and the dried calyces {rnkumhhd) of the flowers are sold in the Modicino. 
market as a demulcent in couglis and colds. The fruit, known as khiini, is eaten 
in the Panjab and is also given to cattle. xVccording to Times {Jungle Froducts, Kood and 
1898, 10) the bark is ground into a kind of flour in Oudh during famine. The Fodder, 
seeds are said to be more or less poisonous. The Tkmber, which is very durable Timber, 
and fairly hard, is used for agricultural implements, gunstocks, houseposts, 
cabinet-work, etc., but Kurz says it is too heavy for sucli purposes (43 to 90 lb. 
per cubic ft.). It stands well under water, and is much admired for axlos. “ This 
is an important tree with a fine wood, which is too much neglected ” (Gamble). 

The fibrous bark is used as a slow-match in Mysore, and has l.ieen successfully 
tried by the Ordnance Department as a substitute for English beech in fuses. 

In Ganjam it serv^es for the scanty clothing of Hindus affecting sanctity. Rhoedo 
{Hort. Mai., iii., 36) says that wild pigs are very fond of the bark, and that it 
is used by hunters to attract them. 

CARICA PAPAYA, Lutn. ; FI. Br. Ind., ii., 599 ; Cooke, FI. 

Pres. Bomb., i., 524 ; PassiflorEvE. Most of the vernacular names, ^ 
papeya, papaya, papia, happayi, popai, etc., are obviously derived from 
rlie Carib ababai, which is still further corrupted into the English Papaw. 

The Burmese name himbawthi means fruit brought by sea-going vessels, 
and the Panjabi name kliarbuza is Gastor-oil-Melon. ' ^ 

History.—A subherbaceous almost branchless tree, commonly cultivated in History, 
gardens throughout India and in various localities more or less naturalised. The 
fruit is not mentioned in the Ain-i-Akhari as having been known to Akbar. 

It was sent to Chisiiis from Brazil in 1(511 {Hist. Exot. PL, app. 42), who 
gives good drawings of tlie male and female plant.s. George Marcgraf {Hist. 

PL, in Piso, De Med. Bras., 1648, 103) furnishes an account of the plant, and a 
short description, with a figure, is given by Jjvcobus Bontius {Hist. Nat. et Med. 

Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 06), It was figiu*ed and de 
scribed admirably by Boym in 1656 as an Indian plant introduced into China 
{FL Sin., pi. A), so that it must be regarded as another instance of the rapid 
dispersion of new plants after the discovery of America. Rheede {Hort. Mai., i.. 

21, f. 15), 1686, and Rumphius {Herb. Amh., i., t. 50), 1750, also figure and 
describe both male and female plants, the former observing that the Malabar 
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THE PAPAW FRUIT 

Pharmacopoeia did not include the drug. Hughes {Hist. Barbados, 1750, 181, tt. 
14, 15) gives a couple of splendid plates prepared by Ehret, while Labat {Nouv. 
Voy. aux Isles de VAmeriq., 1724, ii., 308) contributes a useful account of the plant. 

Dr. Dyinock believes that a fibre from the stem is utilised in America and 
Africa, but the principal value of the tree lies in the fruit, which is both eaten and 
employed as a Medicine. An accoimt of its medicinal properties may here be 
summarised from The Agricultural Ledger (1896, No. 31). The digestive action 
of the juice upon meat was probably known in the West Indies at a very early 
date, and appears to have l^een commimicated to the inhabitants of this country 
upon the introduction of the tree by the Portuguese. It has long been the custom 
in India to render meat tender by rubbing it with the juice of the fruit or by 
wrapping it in papaw leaves. In 1877 the milky juice began to attract atten¬ 
tion in Europe as a digestive ferment, and Herr Wittmack of Berlin in 1878 
made a careful e.xamination of its properties (Phar?n. Journ., Nov. 30, 1878). 
On the evidence of medical, phy.siological and chemical experiments made with 
papaya, the active principle lias been separated and given the name of papain 
or papayotin. It was first separated by Peckolt. This may now bo considered 
almost an article of medical commerce in Europe, and has in fact been 
extensively used in France and Germany, as well as in England, being given 
with goofl results even to children. Notwithstanding all the experiments 
made with this vegetable pepsin, it has not as yet been introduced into the 
Britisli Pharmacopoeia, though four preparations of it are given in tlie “ Extra- 
PharmacopoeiaP Papain is ev'en hold by some to compare very mifavourably 
with pepsin when tested with egg albumen. Mr. J. C. Umney, reporting on a 
sample of 12 oz. of dried Carica powder, Avrote :—“ There is no doubt that by 
repeated precipitation by alcohol a highly active digestive product might be 
obtained from this crude concentrated papaw juice, valuable for use imder those 
circumstances where pepsin is unasailablc." [Cf. Agri. Ledg., l.c. 310; 
Bouchut and Wurtz, Comptes Rendus, 1889, 425 ; 1890, 1379 ; Bouchut, 617 ; 
Wurtz, 1891, 787; also Diet, de Chem., suppl., ii; Pharm. Journ., ser. 3, x., 
343, 383 ; Chem. and Drugg., 1904, 185.J 

A <piostion of importance to be settled is the most serviceable form of com¬ 
mercial papain. And since prolonged moisture is deleterious, the juice should 
bo dried as soon as po.ssible ; but lieat is said to destroy its activit\', hence it 
should be dried at a low temperature. A I’roparation of this kind is sold in 
commerce under tlie name of “ Finkler’s Papain.” The best method to prepare 
papain is to collect the juice of the unripe fruit, mix it witli twice its own 
volume of rectified s[)irit, let the mixture stand for a few hours, and then filter 
ofT the in.solublo matter and dry in vacuo or over calcium chloride at the 
ordinary temperature of tlie atmosphere. After being powdered it should be 
kept in well-stopperod bottles reatly for use. In view of a possible trade either 
in India or in Europe, manufacturers are recommended to observe carefully the 
precautions just enumerated. On account of caste ditticulties, it might not prove 
possible to introduce animal pepsin very largely into use in India, but a good 
vegetable substitute might be of much value and find a ready sale. 

The ripe Fruit is eaten by all classes and esteemed innocent and wholesome. 
A wonderful range in (piality is ob.servable. In some localities, such as Hazari- 
bagh in Chota Nagpur and Gauh.itti in Assam, the fruit is large and verv sweet • 
in otliers it is small, coarse and hardly edible. The opinion generally "prevails 
that to obtain good fruit it is necessary to remov^e tlie majority of the male trees. 
The belter qualities of the ripe fruit are eaten with a little sugar and fresh 
lemon juice, and by .some people with pepper and salt. The use of pa/xm juice 
in softening tasar cocoons and thus facilitating their being reeled, has recently 
receiyetl some attention. 

[Cf. Buchanan-Hainilton, Stat. Acc. Ditiaj., 166, 196 ; Fleming, lyid. Med. PI. 
and Drugs, in As. Res., 1810, xi., 161-2; Ball, Conunent. Garcia de Orta, Coll. 
xxxvi., in Roy. Ir. Acad., ser. 3, i., 653; Pharmacog. Ind., ii., 53; Wiesner Die 
Rohst. dcs Pfianzenr., ii., 790; Der Tropenpflanzer, iool, v., 27, 288; viii., 94-5 • 
Sly, Papain or Veget. Pepsin, in Agri. Journ. Ind., 1907, ii., pt. 2, 212-3.] 

CARISSA CARANDAS, Linn. ; FI. Br. Ind,, iii., 630; Bucli.- 
Hain., Slat. Acc. Dinaj., 169 ; Gamble, Man. Ind. Timbs., 479 ; Cooke 
FI. Pres. Bomb., ii., 124; Apogynace^. Bengal Currants '(Mason)' 
karaunda, timukhia, kurumia, kalaka, kalivi, karekai, kan, etc. * 
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INDIAN CARPETS AND RUGS 

A diohotomously branched buah cultivated for its fruit in most parts of India 
*nd said to be wild in Oudh, Bengal, S. India, the Konkan and Kanara; dU- 
tribut^ to B^ma and Ceylon. The tree yields Lac in the Panidb {Agri. Ledg., 
1901, No. 9, 211). The fruit is ripe in July to August. It is mentioned in the 
Ain-i-Akhari (Blochmann, transl.. 1590, i., 67) as sub-acid, and as sold at 1 dam 
per seer, i.e, 40 seers for Rs.l. It is said to be used as an Auxiliary in Dyeing 
and Tanning ; an adhesive fluid exudes from wounds on the stem. When 
unripe the fruit is astringent, and when ripe cooling, acid and useful in bilious 
complaints and as an antiscorbutic. The root is acrid and i.^ made up as a 
paste with lime-juice and camphor, and used to keep off flies and reliev<> itch. 
Just before it ripens tlio fruit is made into pickles and also employed in 
tarts and puddings. When fully ripe it makes a jelly equal to red ciurant, 
for which purpose it is grown in European gardens. The Nati/es universally 
«at it fresh and do not cook it, except as a preserve in curry or chutney. The 
Timber is hard, smooth and close-grained, and is used both ns fuel and for 
making spoons and combs, especially at Udayagiri in Nellore. The shrub makes 
exceedingly strong fences, and its number of sharp spreading thorns render 
such hedges almost impassable. 

C. spinarum, a. DC. ; a small thorny evergreen slirub, wild in most parts 
of India, especially in the drier zones. The small fruit is eaten and the 
timber used for much the same pui-poses as that of 4’aranitnM. It is an 
important element in reafforestation, since it persists on the poorest and rockiest 
soils in spite of being greedily eaten by sheep and goats. Rumphius {Herb. Amb. 
{AuctiLar.)y 1755, vii,, 57) describes nthe cultivated plant, whoso 

fruits he says are made into pickles when half ripe. His plate (t. xxv.) is, however, 
such that its determination is impossible. 

[Cf. Baber, MemoirSy 1519 (Engl, transl.), 326; J. Bauhin, Hist. Pl.y 1051, 
i., 88; Garcia de Orta, 1563, Coll, xiii. ; also in Clusius, Aro7n. Hist., 1507, 
214; and Ball, Comment, in Proc. Roy. Ir. Acad., ser. 3, i., 400 ; Jones, Res.y 
iv.y 263-5 ; Pharmacog. Ind.y ii,, 419,j 
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CARPETS AND RUGS.— Birdvvood, IndusL Arts Ind.y 370-86 ; D.E.P., 
Baden-Powell, Handbook, Manuf, and Arts Pb., 1872, 10-2, 26-7, ii-» 176-82. 
51; W. P. Dickson, Notes on Carpet Manuf, in Lahore Jail, Dec. 1885; 

T. N. Mukharji, Art Manuf, Ind., 388-98; Monographs, Woollen In¬ 
dustries :—N. Bauerjei, Bengal, 1899, 15; A. W. Pirn, N.W. Prov,, 

1898, 9-12 ; D. C. Johnstone, Panjdb, 1886, 7-8 ; B. A. Brendon, Bombay, 

1899, 7-12 ; J. T. Marten, Cent. Prov., 1899, 8 ; E. Thurston, Madras, 

1898, 1-11; Journ. Ind. Art, 1905, ix.; 0. Latimer, Monog. Carpet 
Making in Pb., 1907 ; Watt, Ind. Art at Delhi, 1903, 425-47. For 
Mats of vegetable fibres see under Mats and Matting, p. 775. 

History.—Considerations of space forbid any attempt to discuss the Carpet Ef®, 
Industry of India in detail. As pointing possibly to tlieir essentially foreign ® ® 
nature, carpets are in India often designated as alcatifs {kaiif = a carpet with 
long pile, in Arabic). They are mentioned by Pinto (1540 a.d.) ; Tenreiro 
<1500); by Linschoten (1598); and by Pyrard (1008)—the last author gives 
details of the luxurious habits of the Portuguese ladies of Goa, sitting on costly 
alcatifs. There may be said to be two chief kinds of carpets in India :—(a) Pile 
Stitch (the kalins or galichas), and (6) the Plain Stitch (the daris and sha- 
tranjia). The reader will find a fairly comprehensive sketch of Pile Carpets in 
Indian Art at Delhi, 1903, and with much advantage might consult the special 
monographs mentioned above as also the article in the Dictionary, while the series 
of admirable plates given in the Journal of Indian Art (1905) will fully elucidate 
the subject. In passing it may be said that there is no certain knowledge that Origin, 
the manufacture in India of high-class pile carpets dates farther back than the 
reign of the Emperor Akbar, of whom we read that in the year 1590 he “ ex¬ 
tensively encouraged ” carpet weaving in Agra, Fatehpur and Lahore, and again 
that “ all kinds of carpet-weavers have settled here (? Agra) and drive a flourish¬ 
ing trade.” [Cf. Ain-i-Akbari (Blochmann, transl.), i., 55 ; (Gladwin, transl.) ii., 

30, 41-2; also (Jarrett, transl.) iii., 9.] One of the earliest and best-known 
carpets from the Imperial factory at Lahore is that presented in 1034 by Mr. 

R. Bell to the Girdlers’ Company of London, and which may be seen in the Com- 
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pany’s hall. It bearH the Company’s arms and is Persian in design. It is quite 
probable, liowever, that India possessed a carpet industry of its own, though 
very possibly not in pile carpets, long anterior to the advent of Persian influence 
(see under Slultan, also Ellore). But it would be difficult if not impossible to 
prove either that India possessed an indigenous art of pile-carpet weaving before 
the date named, or that the introduced industry made much progress for many 
years subsefjuently. It, liowever, survived and in time absorbed so many 
local conc(vptions as to justif}’^ the description “ Indian Carpets.” It has been 
said tliat the modern jail-made pile carpets have debased and degraded a system 
of manufacture that had been “ literally and figuratively interwoven with the 
life of the people.” But if the pile-carpet industry was only introduced and 
fostcHMl by Akbar and practised by his co-religionists, and if it be the fact that 
it has not to the present day been taken up by any recognised Indian caste, 
it is difficult to see how it could bo described as having become “ interwoven 
with the life of the people.” It is much more likely that the modern jail-manu¬ 
facture [jH^served from extinction the foreign art, than that it debased and 
degradecl it. Mil burn {Or. Comm.., 1813, i., 136) says tliat carjiets were formerly 
an article of tnwhs but through “ the imj)rovt‘d state of our own manufactures 
and th(‘ lieasy duty on Persian carpets, they are now seldom imported.” It 
would thus seem fairly ciM-tain that by the beginning of the 19th century the 
Indian carjiet trade (such as it had been previously), like that of Persia, had 
sufl(‘red greatly through the rise of British manufacturing enterprise. The 
craftsmen in all countries produce the standard of goods demanded of them ; 
it would ther(‘fore be most interesting to obtain any sort of indication of the 
class of goods in domajid immediately prior to the modern jail-made article. 
So far as Indian records are conc<*rned there is nothing to show that the Natives 
of India to any material extiuit ever used, and certainly to-day they do not use, 
Indiiui f)il(^ carpets. Pyrard {Voy. E. Ind.^ 1601-10 (Engl, transh), ii., 248) 
obser\('s that ” They make carpets of the fashion of those of Persia and Orrnus, 
but not so fine or .so dear, for they use the rougher and longer wool ; the patterns 
are however the same ; they also make cotton (*arpets witli bands of many 
colours.” So long ago as Kioo, Terry in his Voyage to East India (ed. 1777, 129) 
point{‘d out tiiat the Faistern artists were o.ssentially imitative. He speaks of 
their cotton aiul silk carpets, but makes no reference to woollen carpets. Thus, 
then, for the degradation of Indian art not the Governuumt nor the Natives 
are responsibh*, but the people of Europe and America, who ask for and there¬ 
fore g<‘t cheap inartistic productions. And this has possibly been confirmed 
d(‘tinitely by an invention nvently announced that will enable Oriental carpets 
to be firodueed by new and special machinery at a price far below that of the 
hand-loom weaver. 

For the purpose of easy reference the classification employed in Indian Art 
at Delhi may be pursued in this review :— 

I. Pile Carpets 

1. PaniHb.—Vht^ chief centres of the carpet industry in this province 
are Amritsar, Kashmir, Lahore, IMultan, Hoshiarpur, Batala, Bahawalpur, 
Kohat and Bannu, and they have been named in their order of importance. 
But IVshawar has also to be added, .since it is the great emporium of the Trans¬ 
frontier traffic ill carpets brought from Afghanistan, Turkestan and Persia. 

Lahore. — It has already been siiggCvSted that the manufacture of carpets 
at Laliore, established viu’v possibly by the Emperor Akbar, soon decayed, and 
in support of that view it may be pointed out that in Honigberger’s Thirty-five 
Years in the East (a work that deals specially with Lahore prior to 1852) there 
is no mention of an indigenous carpet industry. In this connection also it may 
be observed that the Ain-i-Akhari makes frequent reference to the Persian 
carpets as regularly imported into India (Blochmann, transL, 55). And it would 
seem probable that most of the Lahore carpets mentioned in the Records of the 
East India Co., and elsewhere, refer to that Trans-frontier trade and not to 
Indian woven carpets. A letter to the East India Co., for example, of the year 
1617 (Foster. E.I.C. Letters, vi., 250) mentions that “carpets to be well 
chosen would recpiire a long time : those which are true Lahore carpets are 
not suddenly to be gotten.” It is possible that this may point to the survival 
of the Muhammadan carpet-weaving industry (introduced by the Emperor some 
30 or 40 years previously), or it may simply denote the uncertain Trans-frontier 
supply, the carpets being picked up in the bnz6rs, not ordered from the weavers. 
At the present day, at any rate, the most prized carpets in Lahore Mu.seum are 
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those discovered at Peshawar, and, with the exception of a few looms in the Amritsar 

jails, there is no local industry. A beautiful carpet, the property of Mr. G. 

Salting, is figured in the Journal of Indian Art for April 1905, and said to have 
come from a Lahore factory in the 17th century. 

Amritsar —This is probably the most important carpet-weaving centre in Amritsar. 

India, although the industry would appear to be quite modern. I have not 

been able to find any references to it, either in the East India Co.'s Letters or 

in the older books of travel. It may be said to be mainly in the hands of Hindus 

who employ European supervision, and Muhammadan weavers who work (for 

the most part) on the contract system. It is affirmed that the utmost care is 

taken in securing the oldest and choicest patterns and in selecting the wool 

and the vegetable dyes. Pashm (the fine shawl-wool) and earners hair are Pashm. 

used for the best descriptions, and, as with all Indian carpets, tlie work is done 

entirely by hand. There are several factories, some of which possess as many 

iis .300 looms, others not more than eight or ten. The industries of Hoshiarpur lioshiarpiir 

and Bafnin may be taken as off-shoots of the carpet-weaving of Amritsar. .ind Batala. 

In Kashmir there are several factories which turn out extremely beautiful Kaslmiir. 
work. The trade is in Srinagar, and the factories are practically all owned 
by Europeans, and were originated to find labour for the shawl-weavers who 
were thrown out of employment through the tloclino in the demand for their 
hereditary craft manufactures. Tlie plates in tlie Journal of Indian Art (1905), 

July and October (six in number), fully exemplify this style. The fine old carpets 
preserved in the Asar Mahal of Bijapur are believed to date from 1057 and to 
have come from Kashmir. If this be correct the Delhi Emperors may hove 
establislied a factory in the “ Happy Valley ” 250 years ago. The carpets in 
question are fully representative of the styles usually designated Mughal. \Cf. 

Journ. Jnd. Art., l.c. Jan.] 

Multan is often spoken of as having an indigenous carfiet industry, or at Multan, 
all events one which dates prior to the introduction of the Persian craft. It 
thus seems probable that the so-called iMultan conceptions were modelled on 
rugs l^rought long tigo from Turkestan, in comserpience of the Pawindali trade. 

The narrow sliape, l)old yet not clear detail, and vivid colouring are charac¬ 
teristics of both Multan and Turkestan carpets. On the otlnu’ liaml, Mr. Latimer 
speaks of the household industry of iMultan as characterised by names of tools, 
designs, and methods of weaving that are clearly of Bersian origin. Examples 
of IMultan and Dom Ismail Khan carpets are to be seen in the Journal of 
Indian Art (1005), July and October numbers. Bahawalpur cary^ots differ but Baluiwalpur. 
little from those of Multan. In passing, mention may bo made of a recent 
attempt to utilise in the local carj^et industry the vast supplies of the lloss of 
ValotropiM f/if/a Htea (p, 207). 

Peshawar is, as has been already observ^ed, the emporium for Trans-frontier Peshawar, 
rugs, notably Turkoman or Tekko (commonly called Bokhara) rugs and the 
expensive Herat and Yarkand carpets. In Kohat and Bannu and a few other 
places along the North-West Frontier a peculiar form of rug is yiroduced called 
nakhai, in which loops of the weft threads are made to protrude an inch or so ' ’ “ 

between each pair of the wary) stramls. The ilesigns are usually in purple or 
crimson with black, yellow, and sometimes green. The result is crude but not 
inartistic. 

2. Rafputana and Central India. —From the jail-looms of Jaipur excellent rugs Rajputana and 
and carj)ets are produced. Some of the most historic of pile cary^ets are, it is said, tndia. 

in the possession of His Highness the Maharaja. In the Journal of Indian Art hdpur. 
is given a coloured illustration of one of the gems of that series. Bikanir pro- 9ikauir. 
duces the best carpet-wool in India, and is thus eminently suited to become 
a great weaving centre. The Central Jail has for some years taken a high 
place for the quality and artistic merit of its carpets. The patterns followed 
are mostly those of the famous book on Oriental Carpets published by the 
Imperial and Royal Austrian Commercial Museum, and the carpets produced 
have attained a position of great merit, through the enlightened interest taken 
in the subject by His Highness the Maharaja. Ajmir jail also produces many Ajrnir. 
excellent carpets and beautiful rugs. 

3. Sind and Baluchistan. —The carpets manufactured in Sind closely resemble Bind and 
those made in Multan. They are said to be the cheapest, coarsest, and least Baluchistan, 
durable of all Indian carpets. The Baluchistan rugs are in design Turkoman, 

not Persian. They arrive by camel-caravan at Quetta (and Peshawar also) from 
Afghanistan, mainly Seistan. They are made mostly of goat’s hair, which gives 
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thorn thfir singularly beautiful lustre. But the Baluchistan carpets and ruga 
have deti‘riorated sadly from their pristine beauty and excellence. 

4. United Provinces. —Several centres are noted for their carpets, such 
as Affra, Mtrzaporp, Jhansi, Jabbalpur and Allahabad. Agra is one of the three 
centres at which the Emperor Akbar endeavoured to establish a carpet in¬ 
dustry. In the Jcnirnnl of Indian Art (Oct. 1005) two plates are given of 
carpets turned out at this centre. To this day the superior designs of its jail- 
made carpj^ts are a striking refutation of the charge brought against the jails 
of having degraded the carpet industry. Recently a factory has been established 
under Kuropean management, to utilise the skilled labour outside the Central 
Jail. It appears from the E.T.Co.’s letters that Agra was an important 
distributing centre fur other than locally ma,do carpets. Thus the Company’s 
servants of Surat purchased Laliore carpets at Agra [E.l.C. Letters^ l.c. 250), and 
the Portuguese mercliants of Goa took various carpets from Agra in exchange 
for jewellery. 

Mirzapore may pia'haps be described as the headcjuarters of tlie cheap 
commercial modern carpets of India,. In the Journal of Indian Art (July 1905) 
will bn found a highly typical representation of 90 per cent, of the carpets 
of this centrt'. 4’here are numerous private factories (both Native and 
I’urof)(‘an) engaged in the iiulustry, but the patterns have of late years been 
supplied mainly liy firms in Europe and America, so that the deterioration in 
(juality n(.)ti(‘eable for many years past may be spoken of as a direct consequence 
of this dictation. 

5. South India. —J’ho carpets exported from JMasulipatam and Cocanada 
W(M*e those that first attracted attention in Europe as being specifically Indian, 
and doubtless a century ago they were made at much the same centres as to-day. 
At EHorr, whcK^ the weav(‘rs are Muhammadans but very poor, the business is 
done by advances. I'hnie classes of carpets were shown to me during a visit 
made in connection with the Delhi Exhibition :—(a) carpets of foreign design, 
mostly Persian, and defective in every direction: (6) carpets collectively known 
as of Ram ( handra design. In the Journal of Indian Art will be seen (July 
and October uumlnu-s) examples of tho.se carj)ots, especially tliose from Vellore. 
'riio same journal (viii., pi. 50) shows a Coromandel carpet which doubtless 
belongs also to the Ram (handra group. Thes(\ »is a rule, were good, the colours 
IxMng well cho.sen but the (piality very low, not more than 5 or 8 threads to the 
inch : (r) the third tyfie repre.sented by an old rug which was so woven (by 
wliat the weavers call the velvet method ”) as to simulate the fine texture of 
the old grass-mats. This was probably the original style of Rajamundry and 
I'^lloH'. Masulipatam once turned out some of the finest carpets in India, but 
foriMgu ('xportiMs art' said to have degraded the industry by supplying cheap 
and had niatt'rial. At the writer’s suggestion the INIadras School of Arts repro- 
duct'd for the Dtdhi Exhibition two fine Ram Chandra carpets, the originals 
of w hich are prt'served in the iMadras Central iMuseum. The prevailing features 
are the rich detq) brown-red of the field and the tjuaint border of rosettes of 
dowers. Malabar is sjiid to have formerly produced the only pile carpets of 
})ur»' Hindu design made in India. They are apparently not now manufactured. 
In (he account of Sir George Birdwood—his Life an(l Work—as given in the 
Journal of Indian Art (viii., pi. 5U), a corner of a beautiful Malabar carpet is shown. 
The jail in Bangalore in Mysore State has for long been noted for the good quality 
of its caiqiets. One shown at Delhi was distinctly a Hindu design with a Ram 
Chandra border. 

t). The Deccan. — Hyderabad formerly' produced the wonderfully fine silk rugs 
known as WAR.VNr.Aus. The Journal of Indian Art (Jan. and July, 1905) 
shows tliree carpets of this school. This charming textile has the property 
of changing colour according to the point of view. The carpets at present 
produced, while possessing certain features of their own, are far inferior to the 
old work. The scheme of colour is scarlet, yellow and white. In the work 
just ((noted will also bo found highly characteristic examples of Hyderabad 
carpets. 

7. Western India. —It is probable that the Persian traders very early 
('stablished themselves along the western coast of India, and there produced 
carpets under the patronage of the Emperors, Princes, and Nobles of India, very 
possibly long before they were made in Agra and Lahore. Certainly Cambay 
was one of the earliest seats of the craft, for according to Linschoten ( Voy. E. Ind. 
(ed. Hakl. Soc.), i., 47, 90), who travelled in India about 1584, the people of that 
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cording t 9'^ooke (Hobson-Jobaon, 11), was a name much used in India for 
carpets during the 16th century. Bombay, except in the School of Art. does 
not produce carpets. Ahmedabad is mentioned very frequentIv^ in the E.I.Co.’s 
letters a^nd records as a centre in the carpet industry. At present there are only 
one or two very small factories, and the carpets turned out are sent chiefly to 
America. In Poona, the Yeroda Jail has produced some excellent work, mostly 
copies oi the old carpets in the possession of the Asar Mahal and Jamai Musjid 
of Bijapur. Thus it may safely be aflirmed that the Poona jail, instead of exer¬ 
cising a debasing influence on the carpet industry, has conseiN ed what might 
otherwise have been lost. 


Ahmedabad 


Ahmedabad. 

I’ooria. 


II. Cotton and Woollen Carpets In other than Pile Stitch.— riie dari.% shatranjis. Cotton and 

etc. Just as the pile carpets referred to above (the kalins, kalicha,'f or galichas) Woollen 
are usually in w’ool but somotinies in cotton, so the dans and shatranjis are Carpets, 
mostly in cotton though sometimes in wool. 

As already suggested, it is probable that the Indian carpets, prior to the 
Muhammadan invasion, belonged almost exclusively to the d(^scription here 
indicated. Stein (Ancient Khotan, 1907, xxiv., XM] 398) describes and illus¬ 
trates a fragment of a woollen carpet found by him in tlie ruins of the Niya 
site, which were engulied by sand about tlio 3rd century. This appears to 
be in plain stitch, and recalls in design the embroidered rugs of Hissar and 
Sirsa. So also another rug found at the Niya site is described as of the 
regular Indian dari type, and seems a brocaded cotton textile much closer to 
the woollen fabrics of Tibet than to anything made in India (/.c. 333-4, 397, 
pi. Ixxv.). Terry, in his Voyage to E, India, about 10)15 (ed. 1777, 127, 180), 
mentions the cotton carpets in “ fine mingled colours,” but makes no men¬ 
tion of the woollen or pile carpets. Mandelslo (Travels, 10)83. in Olearius, Hist. 

Muscovy, etc., 1602, 39) speaks of the floor of the house in which lie resided in 
Ahmedabad as being covered with tapestry an<i the pillars draped in silk 
stuffs. Plain stitch carpets and rugs are universally used by tlie poorer Mu¬ 
hammadans as praying-carpets (jainamaz), auel in consequence have often more 
art shown in their composition than might be anticipated. Some of the more 
noteworthy centres of prodiic. Ion are Kangpur in Bengal ; Agra, Aligarh, 

Bareilly and Bulandshahr in the Ihiited Provinces ; Jaipur and Bikanir in 
Rajputana ; Bahawalpur, Multan, Gujarat, Sialkot, and Peshawar in the Punjab ; 

Dharwar, Bolgaum, Ahmodnagar, Kaladgi and Cambay in Bombay; and 
Vadavodi and Adoiii in Madras. Many modei’n and ancient daris of great 
beauty were shown at the Delhi Exhibition. One of the most interesting and 
artistic was the shatranji said to have boon presented by the Emperor Auranzeh 
in 1626 to the Jamai Mosque of Bijapur. This has a rich Indian red field with, 
suspended from the top of each jainamaz section, a lamp symbolical of the faith. 

It would appear to have been woven more like tapestry than an ordinary dari, Tapestry. 

ami to have had the patterns separately made and interwoven in their places 

on the loom. Those and such-like give a lesson that might well bo learned by po.ssible Future 

the manufacturers of cotton carpets throughout India, namely, that if they Iraie. 

would abandon tho striped forms and produce richer and more varied designs, 

such as those ot the Poona Jail daris, a larger market might be found in India 

itself, and in foreign countries as well, than lias as yet been secured. There can 

be little doubt that neatly and substantially woven cotton carpets would be 

more acceptable to the inhabitants of tropical countries than woollen ones, 

because cheaper, cooler, cleaner and (under a tropical climate) more durable. 

Further, cotton plain carpets would doubtless bo preferable to cotton pile carjiets. 

Much, therefore, remains to be done in tho direction of developing the Indi.in 
trade in cotton carpets and rugs. \_Cf. Monographs, Cotton Industries ;—Banorjei, 

Bengal, 1898, 33-4; Silberrad, iV. IT. Prov., 1898, 24-9, f. 36; Enthoven, 

Bombay, 1897-9, 11, 33, etc. ; Thurston, Madras, 1897, 7-11 ; Latimer, Monog. 

Carpet-making Pb., 1907, 1-3.] 

Woollen Daris and Shatranjis, though not met with very abundantly Woollen 
in India, are still made and much admired. The Bhutias of -Darjeeling and Daris and 
the people of Nepal and Eastern Tibet weave strips of woollen thick cloth Shatranjis. 
in various designs, which, when se™ together into sheets, closely resemble 
Kurdish khilims. Mention has already been made of a fragment of a rug foiuid 
by Stein in the ruins of Niya, Khotan, as recalling the Bhutia woollen rugs. 

The people of Darjeeling proper also weave thick chadars of wliite and blue 
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that are very beautiful and find a distinct place among the art treasures of 
the residents in the eastern side of India, but are only rarely seen elsewhere. 
In Bikanir, plain-stitch rugs are regularly woven in wool, but in the same form 
as the cotton darts. The pattern most often employed recalls the barbaric 
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel saddle¬ 
cloths are largely woven in wool and richly ornamented with shells. They are 
in stripes with patterns worked within, and to all intents and purposes should be 
classed as khilims. 

Trade in Carpets and Rugs *—The only available details concerning 
the export trade in Indian-made carpets and rugs refer to (a) Mats and 
Matting of vegetable fibre : (6) Carpets and Rugs of wool. A summary 
of available statistics on the former subject will be found on page 778, 
so that it is only necessary to give here such particulars as are available 
regarding the woollen carpets. The quantities are always estimated by 
pound weight, not number. The total weight exported from India to 
foreign countries in 1899-1900 was 1,691,577 lb., valued at Rs. 23,73,289 ; 
in 1903-4, 1,878,202 lb., Rs. 26,04,576 ; and in 1906-7, 1,603,330 lb., 
Rs. 20,89,516. In the last year, goods to the value of 11 lakhs of rupees 
went from Bengal, 6 laklis from Bombay, and 2 lakhs from Madras. The 
increase in the total quantity and value of carpets, etc., exported in 
1903-4 was due to an im])rovement in the trade in these articles with 
the United Kingdom. The latter took in 1899-19(X), 1,180,779 lb., 
Rs. 17,21,987; and in 1903-4, 1,549,658 lb., Rs. 19,54,560; but in 
1906-7 the (luantity fell again to 1,346,144 lb., Rs. 15,66,113. The ex- 
])orts to (Vndon fell from 235,0701b. in 1899-19(X) to 2,9801b. in 1903-4; 
and in 1906-7 rose to 4,303 lb. The United States took quantities 
varying from 223,551 lb. in 1899-19(X) to 401,340 lb. in 1901-2 ; 266,526 lb. 
ill i903-4 ; and 174,727 lb. in 1906-7. There is also a fairly extensive 
import trade in ('arpets and Rugs, chiefly to Burma and Bombay, from 
fh(‘ United Kingdom aiid Germany. It amounted in 1899-19(X) to 
842,716 lb., Rs. 8,46,013 ; in 1903-4 to 887,192 lb., Rs. 8,96,738 ; and in 
1906 7 to 1,016,055 lb., Rs. 10,56,679. 


CARTHAMUS OXYACANTHA, Bieh. ; FL Br. hul, iii., 
386 ; Ani}. Rept. ImJust. Mus. Calc., 1899-190t), 7-8 ; Watt, Agri. Ledg., 
1901, No. 12; Ind. Art at Delhi, 1903, 231-3; Composit.?-:. 

Wild Siifflower (tlio kuzhurai, khdreza, of the Traiis-Indus and karar, poUyan, 
poll, kantidri. kandiara, mian kalai, etc., of the Panjab) is a native of the drier 
arid tnicts of Nortli India. In Peshawar district it is peculiarly prevalent, the 
spinose clumps constituting an objectionable feature of tlio grassy tracts. Wliere 
met witli in fair abundance the seeds (or to be more correct, fruits) are collected 
on account of the large fpiantity of oil wliich they contain. This oil is the 
chief ingrt'dient in the Afridi wax-cloth presently to be described, and may also 
bo used as a glass ceinent. 

C. tinctorius, Limi. ; Cnicus Indicus, Rumph., llerh. Amb., 1750, v., 
215-20, pi. 79 (2) ; Mukcrji, Handbook Ind. Agri., 1901, 292-5 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 98-101 ; Abbey-Yates, Agri. Ledg., 
1904, No. 11. The Cultivated Safflower, Bastard Saffron, Carthamine 
Dye, the kmum, kdsumba. kusumho, kusubi, kardi, kdbri, ma, sufir, kar 
or karar, sendurgam, agnisikha, hebu, su, subdn, etc. The Arabic usjur 
(Ibn Baithar, 12tK) a.d., ii., 196) assumed various forms and gave us the 
English name:—thus afjiore (Pegolotti, Pratica di Mercat, 1343, 372), 
asfiore, asjrole, astifore, asfiori, zaffrole or zaffrone, safjiore and finally 
safflower. Another Arabic name, kurtum (used in the Makhzan), may 
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have originated the botanical name Vavthamus. The most prevalent 
Indian vernacular name husuvfi comes direct from the Sanskrit kusuMbhd. 

History. This plant is th© kusumbhci of Sanskrit writers, who desorib© th© 
seeds as purgative, and mention a medicated oil ” {Pharmacog. Ind., ii., 308). 

That is the commonly accepted opinion, but on the other hand butt (idat. Med. 

Hind., 307) makes no mention of the special knowledge possessed by the Sanskrit 
medical writers, and it may be added the medical treatise which constitutes The 
Bower Manuscript (Hoernle, transl.) is silent both as to the kusumbfui plant 
and its oil. The Greek cnicua {Paulua Aj]gineta (Adams, transl.), iii., 178) by cn.ctis versus 
most authors is identified with the Bastard Saffron. The early Greek authors Carthamus. 
speak of cnicua as a spinose plant, but Dioscorides (iv., 187 (ed. Sprengel), 1829, 
i., 680) mentions that it was a pot-herb and purgative medicine. Galen, Avi¬ 
cenna, Serapion, Rhases, etc., follow Dioscorides, but most Arab writers add 
the additional property that it is alexipharmic. Mesua, who li”, .'d at Bagdad 
in the 10th century, wrote a great work on the Medicine of the Greeks and Arabs. 

He opens his account of cnicua (Marinus, transl., 1562, 74) by observing 
that the plant is both wild and cultivated, but that the so-called Indian cnicua 
is not cnicua at all. He then observes that the seed is the most valuable, 
especially the large white kind. The figure given by Marinus is an excellent 
representation of flnvtot'iuH. Carthamus w'as retained in European pharmacy 
down to comparatively recent times. Do Candolle {Orig. Cult. Plants (Engl, transl.), 

164), following Targioni-Tozzetti {Cenyii Storici, Intro, di Varie Piante, 185.3, 

<88), thinks the determination of the Greek cnicua with Carthamus very doubtful. 

Pliny distinctly says th© oil was used in Egypt in place of castor-oil, but ho Purgative Oil. 
adds the plant was not known to the Romans. It may be added that Pliny 
writes it cnicua and Cohmiella cnecus. 

Th© grave-cloths of the ancient Egyptian mummies are dyed with safflower, 
and fragments of the plant and the seeds have been found in tombs. [Cf. 

Kawlinson, Hist. Egypt, 1881, i., 62-3; Hehn, Kulturpfi. und Hauat. (od. 6), 

261; Wiesner, Die liohat. des Pflanzenr., ii., 678-84.] The Sanskrit authors describe 

the kusumbhja oil as purgative, so that identical properties were assigned to it in 

Egypt, Africa and India. An Abyssinian so-called wild species innahta, Abyssinian 

in Schweinfurth, FI. /Eth., 1867, 143) has by some writers been accepted as the Wild Plant. 

original stock of the cultivated plant; so also, and with equal if not greater 

force, V. OjcyacnntHa, the Indian wild species, has been advanced as the source 

of the cultivated plant. De Candolle accordingly came to the opinion that since Indian Wild 

an undoubted ancient cultivation had been established for both India and f'lant. 

Africa it was probable th© true tinntoriuM might be foimd wild in 

the intermediate country Arabia. He accordingly cites in part support of 

that suggestion the circumstance that an author quoted by Ibn Baithar (the 

Arab, Abu Anifa) mentions both a wild and cultivated form as met with in 

that very country. In China there would seem little doubt safflower {hung~hua ohincae Plant. 

or red-flower) was introduced about the 2ud century b.c. [Cf. Breitschneider, 

Europ. Bot. Disc, in China, 1898, 4 ; also Value Chinese Botanical Works, 1870, 

15.] Japan received it from China, but according to Rein [Induct. Japan, 

17^7) it can hardly be regarded as more than a botanical curiosity in that 
country—the cosmetic beni being manufactured from foreign (mostly Indian) 
supplies of safflower. [Cf. Milburn, Or. Comm.., 1813, ii., 238-9 ; Buchanan- 
Hamilton, Btat. Acc. Dinaj., 208 ; Lacaita, in Maw, Genua Crocus, app. v. ; 

Der Tropenflamer, viii., 511 ; Joret, Lea PI. dans UAntiq., 1904, ii., 272.] 

Cultivated Indian Races.---There are two main conditions, one Two Crops, 
grown purely and simply for its flowers—the safflower dye of commerce, 
the other for its oil-yielding seeds, the kusum or carthamus oil of trade. 

The former is fairly extensively produced in Bengal, the United Pro¬ 
vinces and the Pan jab, while the latter is chiefly met with in the Central 
Provinces and Bombay. But while these two conditions or properties 
seem well understood agriculturally, dried specimens of the plant grown 
for the one or the other purpose are indistinguishable. Moreover several 
races occur under each of these states, such as with small, very hard 
spinose leaves (much as in C. Oxnaeanthn) or with large, soft, almost 
non-spinose edible leaves. Some have narrow, hard and sharply spinose 
bracts, others broad almost entire bracts. Still, however, most of these 
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conditions recur again and again with the oil-yielding and the dye-yielding 
races, so that no set of characters can be given, to separate the groups 
that belong to the one or the other. Speaking broadly, however, the 
oil-yielding forms are more spinose than the dye-yielding, and have 
usually yellow-coloured flowers, the dye forms being orange or even yellow 
tinged Avith scarlet. The dye-yielding plants require a rich soil and 
humid atmosphere, hence the loss of spines may be due to high cultivation 
and protection. In the young state the smooth-leaved spineless forms 
are edible, and in some parts of the country, notably Burma, they are 
mainly, if not exclusively, grown as pot-herbs. But within each of the 
great centres of production there may be both smooth and spinose forms. 
Thus ii\ Bengal a spinose dye-plant is known as Jcuthi or kutela and a 
s])ineless dye-state called murcii, murilla (“ shaved), bhuili. In the 
United Provinces the spineless kusuni affords both dye and oil, while 
the spinose form distinguished as Jcasar, Irisur, is grown for its oil-seeds 
only. In lh*rar (Sule, Monog, Dyes and Dyeing, 1895-6, 1) the spiny 
hui hirdi yields an inferior dye and good oil, while spineless hodki gives 
a superior dye. In Bombay two great centres of production exist, viz. 
on the rich alluvial loams of Kaira and Ahmedabad, in Gujarat, where 
th(‘ spineless red-flowered dye-yielding kusumhyachi or kusumha prevails, 
and the l)(‘ccan, with its spiny sadhi or kardai, an oil-yielding crop. [Cf. 
Fawc(‘tt, Monog. Dyes and Dyeing, Bomb., 189(), 25-9.] Briefly Bengal is 
(or rather was) the source of kusum dye, and the Deccan of the safflower 
oil. These products may therefore be dealt with separately :— 

/. THE DYESafflower or Carthamine, —So much has been written 
regarding the cultivation and utilisation of safflower that a brief 
review of the modern results seems all that is called for. But it may 
be explained that the various provincial Governments of India issued, in 
1896, monographs on “ Dyes and Dyeing,” and that these will be found 
to have special chapters on safflower. So also The Agricultural Ledrjer 
(1904, No. 11) may be described as a compilation of the more im¬ 
portant passages from modern writers, and it thus amplifies the particulars 
recorded in the Dictionary. The remarks that follow will accordingly 
be restricted as far as possible to facts calculated to assist the mer¬ 
chant or cultivator, but will abstain from republishing technical details, 
especially methods of dyeing. But in this connection it may be observed 
that satllower has preserved its position in spite of foreign dyes, mainly 
through the colour being viewed as more or less sacred for wedding 
garments. 

Cultivation, —Safflower, though by no means so important a crop as 
in former years, is still grown to a fair extent in the Dacca Division of 
Bengal, and here and there throughout the Province. Taylor (To'pog. and 
Stat. Dacca, 1840, 13,3-5) gives an interesting account of the production 
during the prosperity of the industry. The best quality was grown in the 
vicinity of Pattergotta. Safflower is also met with in the Surma Valley 
and in Manipur, but not in the Assam Valley proper. In the Central Pro¬ 
vinces it used to be extensively produced iuKaipur andChhindwara,butthe 
area in recent years has been greatly curtailed. In the United Provinces 
of Agra and Oudh, though met with now and again, it assumes importance 
in Meerut only. In the Panjab it is to be seen in most districts, but 
Hoshiarpur and Amballa are perhaps most spoken of, and the safflower 
of the hills, especially that of Kabul, has the best reputation. The wild 
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safflower is also a product of considerable value. In Berar safflower is j^orar. 
regularly cultivated, though by no means to the extent formerly witnessed. 

In Madras it may be seen here and there, and in Burma it is more grown Madras, 
as a vegetable than as a dye. But in Bombay there are two centres of ruirma. 
production. The cultivation for dye is not extensive, and is confined *^ombay. 
to Gujarat and the Karnatak, Kairti being perhaps the most important 
district. Dr. Hove (1787) refers to the dye of (nithatnus being 
then used in Gujarat to dye ^aqris. But the Bombay dye is regarded 
as much inferior to that of Dacca in Bengal. ^ 

Methods ,— The systems of cultivation pursued are so very similar Methods, 
throughout India that the subject may be treated collectivelv, the remark 
being made that it differs province by province, according to the amount 
of attention given and the local value of the crop. It is sown along with 
other rahi crops such as gram, wheat, barley, tobacco, opium, chillies, 
carrots, etc., from about the middle of October to the end of November, or 
in Chittagong as late as January. It requires a light sandy soil, and one 
which possesses a fair amount of moisture. In the better cultivation the 
land is lightly manured and ploughed repeatedly from May or June till 
sowing time. It is either sown broadcast or drilled, the latter in Bombay, 

3 drills 18 to 22 inches apart of safflower alternating with the subsidiary 
crop. In the IcvSS important cultivation it forms single drills or surromids 
other crops, its spiny character serving the purpose of a protecting hedge. 

On the central flowering head appearing, this is nipped off in order to cause 
lateral shoots and a more copious flowering. The primings and thinnings Thinnm^r^ 
are eaten as a pot-herb. The crop comes into season in January to April, 
or even May, and is plucked every second or third day. Delay in (collect- crops.’ 
ing the flushings of florets causes loss in dye. Rain during the flowering 
is also very injurious. The florets being picked after fecundation, the 
seed ripens and yields a supplementary crop. The average yield of dried 
florets is in Bengal about 80 lb. (according to Mollison (l.c. 100) from 100 
to 120 lb. in Bombay), per acre, and of oil-yielding seeds (fruits) 400 to 
600 lb. The first and the last pickings of florets are by most writers 
considered inferior in dye merit to those in mid-season. 

Manufacture. —The day’s collection is carried to the homestead and Manufac- 
partially dried in the shade. It is then rubbed between the hands, placed 
on an arrangement of basket filters, and pure stream (or slightly acidulated) 
water poured over. This removes the most soluble of the useless yellow 
dye, but care must be taken that the water is not alkaline, or the red 
dye also may be washed out and the florets rendered useless. When the 
water passes through clear the washings are regarded as complete. The i''ioret8 Washed, 
florets are then partially dried and pressed into the small characteristic 
cakes met with in trade ; then the drying is completed. According to uaked.^*^^ 
Taylor the florets in his time were saturated with water in the evening 
and next morning trodden underfoot, and this was repeated for four or 
five days until the water ran off clear. 

In centres where little attention is given to the crop the florets are not 
washed, and instead of being made into cakes, are formed into balls or 
sold as loose powder. The presence of the yellow dye lowers the value and 
increases the weight. In Bombay a curious sytem prevails which con- on rubbed 
sists in rubbing into the florets a certain amount of til oil (a tola weight to 
a pound of th^e florets). Mollison observes that this is the practice in 
Gujarat, but it is knowm to produce loss of colour. This very possibly 
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accounts for the lower price of Gujarat safflower as compared with that of 
Dacca. Apparently also the yellow dye is not removed until a later 
stage, and the oil would thus seem to serve no useful purpose. It recalls, 
however, the practice described by Rumphius {l.c. 217), where the people 
of the Malay are spoken of as adding the bruised oil-yielding seeds of 
triloba to prevent the florets from crumbling to dust. 

Puce. Safflower-dye cakes (Gujarat) are sold in Bombay at 2 to 2i lb. per 

rupee. The value is estimated according to the colour that a given weight 
will impart to a pound of cotton. 

Trade in Trade in Safflower Dye* —Madder in Europe and Safflower in India 

the Dye. immediately the effect of the discovery of chemical 

colours. This, in the case of the Indian product, may be exemplified very 
briefly. ^Half a century or so ago, safflower became a fairly important 
commodity. It is curious, however, that none of the early travellers 
in India nnuition the dye. The first botanist who describes its culti- 
Knriy vatioii ill th(‘ Kast would appear to be Rumphius. Milburn records the 

exports in 1804 as having been 247 cwt., valued at £l,4b0, or £5 18.s. 5d. 
a cwt. hour years later the exports were 1,070 cwt., valued at £4,5o2, 
or £4 4 a‘. H(J. a cwt. An import duty at British ports was levied of 7 . 5 . id. 
a (‘wt. In 1821~5 the exports from India appear to have been 6,185 cwt., 
and in 1857 they stood at 7,962 cwt. Passing over a period of close on 
forty y(‘ars, vvx* next learn that the Indian traffic had become (in 1874-5) 
10,157 cwt., valued at Rs. 6,50,827 (or expressed at the rate of exchange 
that then prevailed, approximately £60,000); but a sudden change took 
place, for the very next year the traffic fell to 2,914 cwt., valued at 
Rs. 1,6.5,528, and ten years still later (1884-5) had become 1,459 cwt., 
Rocout Rctunu. valucd at Rs. 83,083. Within the past six years a revival in quantity 
seems to have set in, since the exports were in 1899-1900, 1,993 cwt., 
valued at Rs. 34,572, and in 190.3-4 the corresponding figures were 4,313 
cwt. and Rs. 67,.506. They have since fallen, however, to 3,670 cwt., 
Rs. 50,389, in 1906-7. A remarkable feature of the traffic thus briefly 
outlined may be said to be the decline in the prices realised—viz. from 
£5 18.5. .5f/. a cwt. to the price in 1901-2, viz. Rs. 20 or £1 65 . Sd. a cwt. 
K veil twenty years previously (1881-2) the price realised was nearly double 
the rates that rule to-day. It is not, therefore, to be wondered at that 
safflower has ceased to be an important crop, and that but for the local 
markets the dye might by now have disappeared from India as completely 
as has the madder from Europe. 

japnnorto The exports from India go mainly to Hongkong, but a recent 

Deuumds. demand from Japan has been viewed as a favourable prognostication 
for the future. The local market continues fairly large in spite of foreign 
mineral dyes, owing to the fact that safflower is associated with the 
social customs and religious feelings of the people. The varying quality 
would seem to depend first of all upon the climate and soil of the locality 
where produced ; next, the care pursued in collection, and the method of 
preparation followed. With all the finer samples the yellow dye has been 
washed out ami the florets purified. This has naturally the effect of 
lowxuing the weight and concentrating the dye. Washed safflower must 
Price. accordingly fetch a higher price than the impure and adulterated dye. 

In further purification of the dye a second yellow colour is precipitated 
Carthiiinin. and rciuovcd by means of acetate of lead. Carthamin, the valuable 
red colour, may then be extracted in a pure form by making use of ita 
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solubility in alkaline solutions, and insolubility in pure or acidulated 

water. In India the alkali used is almost invariably that prepared by Aik-aii Used. 

incinerating 6a;m (Pennisetum) stems or chir chira {Achuranfhes, 

see p. 4:9), but crude natural carbonate of soda kiiown as s<ijji' 7 ndtti is 

also employed. ^ It would seem probable that the isolation and utilisation 

of carthamin is in India a comparatively recent discovery. 

//. THE 0 /t.— The seeds from the dye-yielding plant are collected and Oil. 
form a supplementary return, but, as already stated, in some parts of 
the country, notably Bombay, an oil-yielding crop is specially grown, combay. 
Mollison {l.c. 98) says, Safflower is the most important oil-seed crop in 
the Bombay Presidency. The area is usually from 500,000 to 600,(X}0 
acres annually. The chief centres of (mltivation are in the black-soil 
rabi lands of Ahmednagar, Poona, Satara, Bijapiir, Dharwar, and Bel- Ahmednagar, 
gaum.” It is subordinate to the crops with whi(‘h it is associated such as S4t4ra’, 
judr, wheat or gram. It therefore participates in the general cultivation 
given to these crops.” “ Usually three consecutive rows of safflower Beigaum. 
alternate with 9 or 15 or 21 consecutive rows of the principal crop.” In 
the Central Provinces the area of special oil cultivation has recently been c. Prov. 
greatly curtailed, so that the Deccan production may be accepted as alone 
of importance, though of course the oil of the dye crop must not be entirely 
ignored. 

Manufacture, —It has been customary to find Baden-Poweirs state- Two on Plants, 
ment {Pb. Prod,, 421) that two oil-yielding forms of this plant exist 
—the wild and the cultivated—repeated by Indian writers without its 
being observed that an admission was being thereby made to which only 
the most cursory attention had been subsequently paid. But in addition 
to there being two distinct sources of the oil there are also two widely Methods, 
different methods of preparation. In the one the seeds (fruits) are simply 
subjected to cold-dry pressure either before or after they have been 
husked. The yield is said to range from 20 to 30 per cent., but both the 
quality of the oil and the value of the cake depends upon the seed being 
husked. The second process is a hot-dry extraction, or rather a crude 
downward distillation. The seeds are placed within an earthen pot, and 
this is inverted over the mouth of a similar pot placed within the ground, 
the two pots being separated by a perforated plate. Over and around 
the inverted pot is piled some fuel, and on this being ignited, the seeds 
are partly roasted; the oil in consequence drains from them and accumu¬ 
lates in the lower or submerged pot. 

The cold-drawn oil has a clear straw colour, with a sp. gr. of *9224 at Desmptiou. 
15^0. According to Hooper (Agri. Ledg,, 1904, No. 11, 160), it “pos¬ 
sesses pronounced drying properties. It readily saponifies with alkalis, 
forming a fairly good soap, and the free fatty acids have some of the 
characteristics of the linoleic acid obtained from lineseed. The oilcake 
retains 11*55 per cent, of the natural oil, and is not contaminated with 
earthy impurity. The nitrogen amounts to 3*19 per cent., which is 
equivalent to 19*94 per cent, of albuminoids.” It is an oil extensively used 
for culinary purposes, and to adulterate ghi or til. Moreover, safflower, Culinary ca. 
earthnut, and til are often mixed together and the oil expressed ; this con¬ 
stitutes the sweet-oil of Bombay. Safflower oil is also said to be an in- Sweet-oiu 
gredient in Macassar hair-oil. Inferior qualities are used for illumination. 

The hot-extraction oil is about one-fourth larger than the cold, but is use¬ 
less both for burning purposes or for food. It has, in fact, acquired a 
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new property, and been converted into a substance very serviceable for 
^^reasiiig well-ropes, leather well-buckets, etc., purposes for which the cold- 
drawn oil is quite unsuited. In other words, the oil has been converted 
into what is known as ro(jhan—SL substance employed to prevent leather 
from hardening on its being exposed to the action of water or of a damp 
atmos])liere. 

Oil of Wild Safflower .— In the Northern Panjab, more especially 
iV'shawar, a very different process is adopted from that just detailed for 
the manufacture of roffhan. The jiolli oil (the oil of O.jcjfarauthd) 
ex})r(*ss(‘(l by the cold process is placed in earthen vessels and boiled 
continuously for twelve hours. The vessels are so placed that it is not 
possible for a llame to reach the boiling lifjuid, and the temperature 
is kei)t^ low and uniform. In time it emits volumes of white pungent 
vapour, so exceedingly disagreeable that the manufacturers are compelled 
to conduct their industry under special license and in a place assigned 
to them remote from human dwellings. On the oil being cooked to the 
re(piir(‘d extent, and while still boiling hot, it is thrown into large shallow 
travs (*onta,ining cold water. It swells up into a jelly-like substance, the 
rngfian of Northern India. This is stored in tin cans and sold to the 
jiianufacturers of tin* so-called Afridi wax-cloth. 

Wax-cloth.—\i would occupy too much space to repeat the accounts 
published in The Agricultural Ledger (1901, No. 12, 393-414) and Indian 
Art at Delhi, 1903 (229-34), regarding this curious little industry. The 
fa(;ts made known in these publications prove that we have been in¬ 
correct in aflirming that the Natives of India w'ere unaware of the drying 
jiroperty of certain oils in the manufacture of paint with mineral pigments. 
Ibit in the Afridi wax-cloth the paint is not applied by a brush but by 
means of an iron style. The rapidity and accuracy with which the pattern 
is elaborated by threads of plastic and coloured roghan has to be seen to 
be appreciated or understood. The skilled artist can work from right 
to left or left to right with equal ease, and, just as in penmanship, the thick 
downward strokes and the tine upward hair-lines are each made to occur in 
their proper places in the elaboration of the pattern with which the fabric 
is being covered. Where two or more colours have to be given, the operator 
usually applii's all the patches or lines of one colour before he proceeds to 
use the second or the third shade. The half-finished table-cloth or fire¬ 
screen may in consequence often appear a bewildering production, since 
it may be impossible to discover the actual pattern in the operator’s mind. 

In passing it may here be added that in Raroda, castor-oil, and in 
Kach, linseed-oil, are similarly made into the roghan used in the fabrica¬ 
tion of the wax-cloths of these localities. Experiments conducted in the 
Industrial Museum, Calcutta, have revealed the fact that the oil of the wild 
safflower possesses no special properties over those of the cultivated plant. 
It would further seem that in the Afridi wax-cloth India possesses the 
nucleus of a possible large new craft, that of producing wax-cloth, water¬ 
proofing materials and linoleum, from local materials and possibly by 
means of the expert craftsmen who from time immemorial have turned out 
the goods here indicated. The jute mills of Calcutta prepare and export 
the cloth required bv the wax-cloth and linoleum manufacturers of Europe 
and America. India, moreover, will be seen to import a by no means 
insignificant amount of the specially prepared wax-cloth and linoleum 
(oil-cloth and floor-cloth) made on the jute textiles exported from India 


282 



BLACK CARAWAY 


CARUM 

BULBOCASTANUM 


for that purpose. In 1876-7 these imports were valued at only Rs. 

17,620; in 1901-2 they came to Rs. 5,74,306; in 1903-4 to Rs. 4,17,788; 
and in 1906-7 to Rs. 6,20,305. Surely the effort to participate in so 
prosperous a traffic is worthy of attention. 

Edible Seed and Cake. —Carfbanuts seeds, ospeciallv" after being Edible 
roasted, are eaten, but arc most valued as a food for poultry, though, as Seed, 
already observed, the tender shoots are prized as a pot-herb or salad. 

Mollison makes the remark that cattle have to be educated to eat the 
cake, but that it has the advantage of keeping well and does not get 
mouldy. It is highly valued as a manure. 

[Cf. Leather, Agri. Ledg.y 1897, No. 8, 159; Diithio and Fuller, Field and Garden 
CropSy i., 51-4, pi. xiii. ; MonographSy Dyes and Dyeing :—Banerjei, Bengal 7.3 ; 

Duncan, 17-8; Russell, Cent. Prov.y 10-11; Undi, United Prav.ylQt-l \ 

Fawcett, Bombayy 25-9 ; Holder, MadraSy 3 ; Fraser. Burymiy 10 ; Agri. Ledg.y 
1899, No. 12 ; Journ. Chem. Soc.y 1900, 3(>2-3 ; 1902, 8(34 ; ljnp. Inst. Teehy 
Repts.y 1903, 128, 131-2; Rawson, Gardner and Layeock, Diet. DyeSy ctc.y 270; 

Bloimt and Bloxam, Chem. for Engin. and Manuf.y 32C.] 

CARUM BULBOCASTANUM, Koch. ; FI. Br. Ind., ii., 681 ; p.E.P., 

Bunium Bulbocastanum, Linn. ; Canim nigruMy Boyle, lllust. Him. Bot., 

229; Rec. Bot. Surv. Ind., i., 154; Paulus /Egineta (Adams, transl.) Black 
iii., 74; Umbellifer^. Black Caraway, siyah, shia, sdjirci, shah 
zerah, shiyah zirah, kula jerah (zerah), zirdn sink, etc., also called guniyun 
in Kashmir and umhhi in Ladakh. These names seem for the most part 
to be modern adaptations, since the true kdlajira is the Black Cumin 
(Nif/ella safira, see pp. 442, 811). 

Black Caraway is a native of Baluchistan, Afghanistan, Kashmir, Laha\il, Habitat. 
Chumba, etc., eastward to Garliwal and Kuinaon, and westward to Quetta. 

It is mainly a weed of cultivated land, but is liable to prove dangerous in fields 
owing to the fondness of pigs for the root. It also exists truly wild on grassy 
slopes (at alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable 
so\irco of income ; but it is nowhere cultivated. It is probably the krishna-jiraka, 
which Royle maintained was well known to the Hindus before the introduction 
of the European Caraway (f. Cririii). [Cf. Lawrence, Valley of Kashmiry 67 ; 

Aitchison, Bot. Afghan. Delimit. Comm., in Trans. Linn. Soc., iii., l.j 

An inquiry instituted by the Reporter on Economic Products in response to 
a question put by the Indian Chambers of Commerce, resulted in the collection of 
specimens of zerah {zira) from the chief towns of India as well as of the fruits 
(seeds) and plants from all known areas of supply. The fruits in every instance were 
found to be C. nt€ibovamt€ttnttu and not i\ f^arui (except when stated to bo a 
foreign or imported drug). The examination showed, however, that other seeds 
are often used as adulterants or substitutes for black caraway. The adulterants 
were similar in shape, size and markings, but quite destitute of the characteristic 
aroma. For example, Mr. L. G. Smith, Forest Divisional Officer of Sambulpiir, 
sent four samples from the local bazars which were subsequently identified ah? 

(1) the true Caraway {mita zerah)y most probably imported ; (2) itnibovaM- Grades o£ Zerah. 
lanunty sa- or shah-zerah ; (3) Vevnonia anthelnthttlcfiy parbat-zerah; and 
(4) Xigetla nativay kala-zerah. The sample of black caraway was, however, 
not pure. Pure parcels were received from Yasin in Gilgit and from Hazara. 

From Kullu and Bashahr were furnished two C|ualitie8 called “ zira ” and 
“ singhu.^^ The latter was stated to be an adulterant. “ Zira ” proved to be Adulteran 
€\ BuibocuHtautiniy and ultimately, through the assistance of Mr. J. H. Lace, Singhu. 
then Assistant Inspector-General of Forests, the adulterant was recognised as 
Bupleurum fulcatunt. Mr. Lace found the people gathering the seeds in 
Chamba ; he secured a sample and corresponding botanical specimen, so that 
his material became an authentic type with which to compare the adulterants 
of commerical parcels. It was in consequence found that the Bupletrrunt was 
identical with the adulterant sent from most parts of India. Is this the pseudo- 
bunium alluded to by Paulus Egineta which Adams suggested might be 
jpintpineiia tenuin ? Mr. Lace says that Bupieurutn is known locally as 
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hanchak or hankokt and that before it is mixed with the carum the fruits are 
coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, the 
true article being very much more expensiv^e—say 3 seers to the rupee. Usually 
5 seers of hanchak are mixed with one seer of zira. The black caraway and its 
a(lult<Tant are therefore respectively the and '^singhu'^ mentioned in 

the Pnniab Forest Administration Reports from 1894-1900 as obtained from 
the Kullu fon'sts and sold, the former at Rs. 15 to Rs. 27^ per maund, the 
latter at Rs. 8. Sir Walter Lawrence says that the seeds of Oauvun f'arota 
an? also us(?(l as an adulterant, but this cannot bo done to any great extent since 
(‘arrot-scod is not abundant and is also easily distinguishable from caraway, 
while the dyed Hopteuvutu can with difticulty be separated. 

The uses of this (.‘aravvay, so far as can bo ascertained, seem identical with 
those of 4'. fVf»'!(<. From Rashahr largo quantities of black caraway are 
conveyed unnimlly to Rampur and thence distributed via Amritsar all over 
India. .j^inritsar also receives the Kashmir, Afghanistan and N. Himalayan 
supplies. Other emporia are Karachi and Cawnporo ; the former obtains its 
supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon. 
The f)ric(? at (’awnporo v^aries according to quality from Rs. 25 to Rs. 44 per 
maund of .">2! seers, but the consumption is very limited and the sales are usually 
in small parcels of i to 2 maimds. In addition to an Indian supply, Bombay 
im[)orts from Persia. The wholesale price is said to be Rs. 8 per 37^ lb. (= Surat 
maund), and the retail price for cleaned fruit 8 annas per lb. \Cf. Fharmacog. 
Ind.^ ii., 129 ; Kaye, Fettl. Kept. Baltistan Diat.^ Kashmir, 1889, 16 ; Rivett, 
Assess. Rept. Muzaffarnbad, Kashmir, 1899, 10. 12, 50, app. xxv. ; For. Admin. 
Repts. Rb,. 1891-5 to 1901-2; Rev. Working Plans, Pangi For., Chamba, 1901, 

2 ; Rept. ('ent. Indig. Drugs Comm., 1901, i., 119 ; etc., etc.] 

C. Carul, Linn.; Fi Br. bid., ii., 680. The European Caraway, 
(\irve, Kiimim’l, zlrah, karoifn, karawija. The vernacular names are in 
the main, of (■ours(‘, tli<)S(i givam U!i<ler the foregoing species, though some¬ 
times to th(‘. name ze.rah is prefixed a description, as initha (sweet), vilayati 
(foreign), or safed (white). 

As met with in India the fruits are mainly imported, but the plant is probably 
fU'casionally cultivated in gardens on the plains as r cold-season crop. The 
repeated though vague statements of its existence in India “ wild and cultivated ” 
seem likely to be due mainly to confusion wdth C. ttHlbocnutauttnt. There is, 
however, a fairly largo import trade in the spice and it may bo well to epitomise 
h('re a few of the chief ii.ses of caraway, always premising that when such uses 
can 1)0 attributiMl to the Indian-grown caraway, the reference is in all proba¬ 
bility to 4'. HftibovnMtaitiitit. The seed is employed both powdered and entire. 
In the former condition it i.s an important ingredient in curry powders; in 
the latter it is jmt into cakes, biscuits, etc. A.s a Medkink it is stimulant, 
carminative and astringent. But it is freipiently used in flavouring cordials and 
certain preparations of Indian hemp {bhang). A valuable essential Oil, obtained 
from the fruits, is employed in modieine and as a perfume for soaps. The distilleil 
oil is first mentioned in the price ordinances of Berlin for 1574 and in the Dis- 
pensatonurn Noricfitn (1589). The two valuable constituents in the oil are 
caruont' (formerly, carvol), which is the essential and odour-bearing body and 
posst'sses all the ipialities of the drug in a pure form ; and caruene or limonene, 
a hy-pn)duct, not suitable for liqueurs but “ can be satisfactorily employed 
in.stcaci of caraway oil in riuMlium and cheap soaps” (Schirnmel & Co., Semi- 
Ann. Rept., .\pril 1892, 12). The |)ercentage of oil varies apparently according to 
cultivation and country of origin. Of tlie Euro|)ean sorts the Bavarian wild 
plant yielils the highest percentage, fv,5 to 7, whilst the Russian stock yields 
only 3 2 per cent. The .^p. gr. lies between 0'907 and 0 915 ; oils of lower sp. 
gr. rarely occm*, and are loss valuable as they contain loss carvone. [C/. Gilde- 
meister and Hoffmann, Volatile Oils, 550-8.] A case of poisoning bycaraway- 
schhI presented symptoms similar to those induced by other essential oils. [C/. Ind. 
Med. Gaz., 1896, 145.J It maybe added that caraway from which the oil has 
been expressed is dried in special apparatus and useil as a Cattle Food, being 
prized for its high percentage of crude protein (20 t(.> 23*5 per cent.) and fat 
(14 to 16 per cent.). [6V. Paulas AUgifieta (Adams, transl.), iii., 158 ; E.I.C. First 
Letter Book, 201, 480; Benthain, Comment, on Targioni-Tozzetii, in Journ. HorU 
Soc., 'i\., 145 ; Wiesner, Die Rohst. des Pflanzenr., ii., 794.] 
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AJOWAN OIL 


CARYOTA 
URBNS 
Sastard Sago 

O, copticum, Benlh.; FI. Br. ltd., ii., 682 ; Cooke, FI. Pres. Bomb., i., t)ep 

i-> ^36; Duthie ,FL Upper Gang. Plain, i., 394. The ii., 108-200. 
Bishop s Weed, Lovage (of Indian writers), ajotvan, ajivain, ajxvan, juvani 
(]urani), ajamo, chochara, owa, amam, omdmi, omu, etc., a herbaceous plant 
cultivated throughout India, especially in Bengal. It also grows in Egypt, Habitat. 
Persia, and Afghanistan, and more recently was introduced into Europe. 

This is certainly not the ‘‘a?n?'” or “ ammi’* of Dioscorides (as exemplified History, 
in the Codex Vindoh.., 60, which is Ammi Visnaga), though that opinion has 
often been upheld. [Cf. PJuirmacog. Itid., ii., 116.] It would appear, however, to 
be Ammi perpusillum, of Lobel {Stirp. Hist., 1576, 414). The fruits are certainly 
the ajave of Perciv^al (1773). Pomet, physician to Louis XIV. of France [Hist. 

Drugs (Engl, ed.), 1712, 3, f. 5), observed that by far the best quality came from 
Alexandria and Crete. In India it is sovntti in October to November on ridges, the Cultivation, 
seed being dibbled every 6 inches ; strong manures are deleterious but a liberal 
supply of water is necessary. The aromatic fruits are much in request for ad¬ 
mixture in curries, etc., and in pan supari. The plant is referred to in the Taleef 
tShereef (Playfair, transl., 1833, 9) as astringent, aphrodisiac, vermifuge and 
diuretic. By distillation a Water and an Oil are obtained, the percentage of the 
latter being about 3-4. The oil is given medicinally in cholera, colic, etc., being Me<licino Oil. 
considered, like the fruits, antispasmodic, stimulant, tonic and carminative. 

Omuw-water is prepared and sold in most Indian bazars. A crystalline substance O/nu/zi-water : 
or stearoptine separates from the oil and forms on tho surface during distillation. ThymA. 

This is sold as ajwain-ka-phul (“flowers of ajowan^"), and is identical with thymol, 
which is the principal constituent (45 to 55 percent.) of ajowau-oii and for which 
alone the fruits are distilled in Eui’ope. It is prepared on e, fairly extensive scale 
in Uj jaiii and other toums of C’entral India and was first made known to Europe by 
Dr. Stocks. Tho price is from Rs. fi to Ks. 12 per lb. \Cf. Uept. Cent. Indig. Drugs 
Comm., i., 125.] The value of thgnioJ is mainly as an antiseptic, and very large 
orders have recently been recoix'ed from Japan. The price in Europe varies witli 
the character of the Indian season : during cholera and plague years it has been 
higli [e.g. 2'ls. per kilo in 1901), but over-production has tended to keep prices 
low [c.g. I3s. fit/, in 1897, 138. in 1903). Besides thymol certain hydrocarbons 
called thymeiie are obtained from ujo(cau-oi\ and used as a soap-perfume. A 
sample of the fresh plant itself cultivated at Miltitz (Saxony) yielded O’12 per cent, 
oil, but the oil had only 1 per cent, of thymol. Of 8,641 cwt. of tho fruit exported 
from Bombay in 1903, 8,443 cwt. went to Germany and the rest to America and 
Egypt. [Cf. Schimmel & Co., Semi-Ann. Bept., Oct.-Nov., 1903, 104; Apr.-May, 

1904, 130.] The distilled dried fruit contains 15 to 17 per cent, protein and 25 Fodder, 
to 32 per cemt. fat, thus making an excellent food for cattle. [Cf. Gildemeister 
and Hoffmann, l.c. iiol; Craddock, Rept. Land Rev. Rvitl., Nagpur, 1890-5; 

Lawrence, Valley of Kashmir, 1895, 34fi ; Brit. PJuirmacop., 1898, 335 ; White 
and Humphrey, Pharmacop., 1901, 496, 553, etc.] 

C. Roxtaurghianum, Benth. ; Brain, Beng, Plants, i., 536; ajmud, D.E.P., 
ajmot, randhuni, clianu, rajani, etc. ii., 201-2. 

This is extensively cultivated throughout India for the sake of its seeds, which Ajmud. 
are used in curries and to some extent for its leaves as a substitute for parsley. Food. 

As a drug ajmud is regarded as carminative and stimulant and has the reputation Medicine, 
of being specially useful in vomiting, dyspepsia, etc. [Taleef Shercef (Playfair, 
transl.), 1833, 8). It is probably only a cultivated form of Mtictocarpatn, var. 
hebecurpa* C. B. Clarke [FI. Br. Ind., ii., 681-2). [Cf. Buchanan-Hamilton, Stat. 

Acc. Dinaj., 188 ; Fleming, Ind. Med. PI. and Drugs, in As. Res., 1810, xi., 157.] 

CARYOTA URENS, Linn, ; FI. Br. Ind., vi., 422 ; Gamble, D.E.P., 

Man. Ind. Timhs., 729 ; Brain, Beng. Plants, ii., 1093 ; Brandis, Ind. Trees, ii*, 200-8.. 
654; Cooke, FI. Pres. Bomb., ii., 805-6; Balme^e. The Indian Sago- Sago-palm, 
palm, Bastard-sago, mari, hherawa, hirlimhad, mhdr-mardi, conda-panna, 
hhyni, shunda-pana, minbaw, etc. A beautiful palm met with throughout Habitat, 
the hotter parts of India from the Sikkim Himalaya and Assam to 
Ceylon and Singapore, distributed throughout tropical Asia and Malaya. 

The Fibre .—The plant is mentioned by almost all the pre-Linnsean Fibre. 
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C A RYOT A 

URENS the INDIAN SAGO-PALM 

Sago and Sugar 

authors from Varro (116 B.c.) downwards. The chief commercial value 
of the palm lies in the fibrous cords or fibro-vasciilar bundles found naked 
at the base of the leaf-sheath and within the petioles, flowering stalks and 
Kinui or cvou the stcius as well. These constitute the strong Hitul fibre of Ceylon 
1 ibre. salo]M of Oi’issa, a fibre which also comes from Burma and Bombay. 

HnisiK.i aad It IS Tuadc iiito ropcs, bruslies, brooms, baskets, etc. As a brush fibre it 
jirooiiL^. described in the Treasury of Botany (1866) and has been shipped from 

CcA'lou to England since about I860. Five or more strands, fastened 
together by special inachinery, have moreover been found to make an 
ex(*(‘llent substitute for whalebone in corsets. Since the discovery that 
killul fibre was not only equal but even superior to, because less brittle 
than, the Bahia piassam (the fibre of Attaten funifern), several 
I brush ^a(‘.tori(‘s \n India, it is believed, have begun to use it instead 

of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. [Cf. 
Hooper, Bept. Labor. Ind. Mas., 1903-1, 29.] In this they are following 
tln‘ l(*a(l of Euro])ean makers : Hannan [Text. Fibres Comm., 1902, 155), 
for (‘xampl(‘, says that kittul is now in much re((uest in Europe for 
brush-making and that some of the finest (pialities have been adopted 
as substitutes for bristles. Jackson {Comm. Bot. XfXth Cent., 1890, 142) 
observes that as much as forty (now fifty) years ago liltul fibre was ex¬ 
ported to England for admixture with horse-hair (may it not have been 
C/tffiu(f*i‘op.s In the brush trade it is steeped in linseed-oil 

and thus mad(‘ so pliable that it can be used either with or without 
bristles in making soft, long-handled brooms which are extremely durable 
and can b(^ sold at about a third the price of ordinary hair-brooms. 
Dodge (Useful Fibre. Plants of the World, 112-3) says it is also made 
u}) into inaehine brushes for ])olishing linen and cotton yarns, for cleaning 
scutch('(l ilax, brushing velvets, etc. Both in India and Ceylon fishing- 
linc's are made from kittid fibre (Drury, U. Prov. Ind.) and strong wiry 
ro[)(‘s capable of holding wild elephants ar(‘ constructed of the fibre, 
while in Australia the leaves apparently are regarded as a good paper 
material. Lastly, the woolly substance or scurf scraped from the leaf- 
I’u'tv stalks is used in Burma for <*aulking boats. The (piotations in London 

on April 20, 1901, were for lony quality. 8.b/. to 9d. peril).; for No. 1, 
().b/. to Id. ; No. 2, "l\d. to 3}d.; and No. 3, Id ; Lie k Christie (Monthly 
('ire.. Oct. 15, 1907) give the following returns of present date:— Long, 
^d. to 9 Jd. ; No. I, ()f/. to I'ld. ; No. 2, 2d. to 3.b/. ; No. 3, Id. to 14d. 
Mr. d. C. Willis tell s us (Admin. Pepts. Bot. Card.) that the exports from 
(’(‘vlon have never exceeded those returned for the year 1898, viz. 
3,794 cwt. The (‘xports from India arc unimportant. 

Sago: The Sago and Sugar. —Besides its fibres, ('urffotu yields from 

Sugar. the interior of the stem a sago which is mentioned by Koxburgh (1832), by 

Robinson (Desc. Arc. ^Issam, 1841, 56) and by other writers as almost equal 
in (|uality to the best sago of commerce. As a matter of fact it would seem 
to be an inferior article, though quite wholesome (Yearbook of Pharmacy, 
1903, 328), On the Malabar Coast and elsewhere it is made into bread or 
gruel and thus constitutes an important article of food with tbe poorer 
classes. The “ cabbage ” or terminal bud is edible, like that of most 
palms. Commelinus (Rheede, Hort. Mat., i., 16, n.) remarks that, ac¬ 
cording to authors, the pulp of the fruit is bitter and irritates the tongue 
—a circumstance which doubtless suggested the specific name urens. 
The fruit is certainly very pungent and insipid, but I cannot recollect 
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CASSIA 

PURGING FISTULA species 

having observed the tingling property just mentioned, though I have Toddy, 
eaten it. Finally a toddy or juice is collected bv training ” and “ tap¬ 
ping the spathes. This juice is either fermented and distilled into an 
alcoholic liquor or boiled down into a dark syrup whi(‘h solidifies into 
jaggery or palm-sugar—an important product, especially in Bombay and 
Ueylon. Mr. A. M. Sawyer, writing of the “ training ’’ and “ tapping ” 
processes in North Travancore {Ind. For., 1896, xxi., 131-8), savs that at 
the end of the first five days of tapping the yield is about 4 ([uarts per Yioid. 
day, increasing by degrees to 6, 8, and 12 quarts. In strong, healthy 
individuals even 18 or 20 (piarts may be obtained at the end of the course. 

Sometimes, in an unusually prolific palm, three or even four spathes may 
be seen tapped at the same time, while others, in spite of the most careful 
training, yield no toddy whatever. An average-sized spat he is tapped in 
about four months, ami all the spathes of one palm are exhausted in about 
two years. According to Roxburgh the best trees give as much as 100 pints 
in twenty-four hours. Further details may be found by reference to 
Borassus (pp. 170 -1). 

The Timber is strong and durable, being inueli used for agricultural purposes, 
water-conduits, and for beams and rafters. Not infretpicntly it is cut into 
walking-sticks. Tlie seeds are used as beads by the Muliammadans. [Cf. 

Rhoede, Hort. Mai., i., t. ll; Buchanan-Hainilton, Stat. .4cc. Diriaj., loO; 

Morris, Comm. Fibres, Cantor Lect., IS1)5, 34; Lnshington, in Ind. For., ISUl), 

54-6; Sadobeck, Knhnrgew. der Dent. Kolon., ISUl), 313; Jumelle, Les 
Cult. Colon. {Aliment.), 1601, 25-7 ; Wiesner Die Rohst. des Pflanzenr., 1603, ii., 

208, 411-2.] 

CASSIA, Linn. : FI. Br. Ind., ii., 261-6; Gamble, Man. Ind. Tinibs., D.E.P., 

1902, 271-5 ; Praia, Benq. Plaids, 1903, i., 435-9 : Duthi(‘, FI. Upper Uamj. 210-26. 
Plain, 1903, i., 290-6 ; Cooke, FI. Pres. Bomb., 1903, i., 417-27 ; Brandis, 

Ind. Trees, 253-5 ; LEOUMiNOSyE. 

A genus of herbs, shrubs or trees that contains in all about 380 
species, mostly tropical, a few only being extra-tropical. India possesses 
some 18 indigenous species with three or four fairly plentiful introduced 
foims. They have all showy Howcrs but are mainly of value as 
medicines or as tans :— 

C. AbSUS, Linn.\ cluiksii, climiar or chinol, bamtr, otc., a }iorl> found fairly 
plentifully throughout India. The seeds are used in the treatnumt of o[)hthahnia 
and as a cathartic. 

C. alata, Linn.; the dddniard/in ( --ringworm-killer), or I'ilayali- (or shinnai) 

-agati (the foreign seHhnnia yranfti/hfra), is a small shrub found in gardtms 
throughout India and supposed to have been introduced from the West Indies. 

The leaves rubbed up into a thin paste* and mixed with vaseline constitute an 
effectual remedy for ringworm. [Cf. Fleming, fiid. Med. FI. and Drugs, As. lUayworni, 

Res., 1870, xi., 163; Bennett, Wanderings N.-S. Wales, 1834, i., 123.] 

C. Fistula, Linn.; the Indian Laburnam, the Purging Fistula, or amaltns, Traiian 
alash, sunddli, sonnli, hdhavd, gurmdla, konraik-kai, etc, A moderate-sized tree of urnam. 
the Sub-Himalayan tracts ascending to 3,000 feet and common throughout the 
plains of India and Burma. 

The bark is to some extent used both as a tanning material and a drug. Mci' :ine: 

The pulp of the fruit is regarded as a safe and useful purgative—f)no of the Piuit. 

commonest of domestic medicines in India—but has the objection of not keeping 
well. Adams (Comment, in Paulus Mginela, iii., 429-31) montif)ns that it was 
known to Serapion, Rhases, Mesua, Ebn Baithar, etc.—in fact to most of the 
early Arab writers, w'ho speak of it as a purgative drug procured from India, 

Arabia and Egypt. It is also largely used in smoking mixtures to flavour the Smokin;,' 
tobacco used by the Natives, especially in Bengal. [Cf. Mesua, Op. (ed. Mariniis), Mi.xturos. 

1562, 52; Garcia de Orta, Coll., xiv. ; also Olusius, Hist. Arom., 1567, 136 ; also 
Oomment. by Ball, in Proc. Roy. Ir. Acad., 3rd ser., i., 400; Linschoten, Voy. E. 
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ANGUSTIFOLIA 


THE TINNEVELLY SENNA 


Jamaica Senna. 


Negro Cotree. 


Mcdiciue. 

(’offee 

Substitute. 


liini'svorin. 
L'lfti'l C.c'.'ia. 


|{irig\\oiin. 
Niljiiiict to 

lll'IlgO. 


D.E.P., 
ii., 212-5. 
Tinnevelly 
Senna. 


Cultivation. 


Ind., 1598 (ed. Hakl. Soc.), ii., 121-2; Prosper Alpinus, De PI, ASgypt% 1592, 3 ; 
Pyrard, Voy. E. Ind., 1601 (ed. Hakl. Soc.), ii., 361; Jacobus Bontius, Hist. Nat, 
et Med. Ind. Or.^ 1629, in Piso, Ind. Uiri. re Nat. et Med.., 1658, 101-2 ; Ligon, 
Hist. Barbadosy 1657, 68 ; Tavernier, Travelsy 1676 (ed. Ball), i., 174, n.; ii., 20 ; 
E.I.C. First Letter Booky 200, 480; Biichanan-Hamilton, Stat. Acc. Dinaj.y 158.] 

C. obovata, Cotlad.; sometimes called Country Senna, Jamaica Senna, Italian 
Senna. This is the bhui-tarwary a plant common in many parts of India and 
occasionally to bo seen in the bazars as an inferior quality of Senna. [ (7/. Greenish, 
Pfoarm. Journ.y 4th ser., ix., 470-1.] 

C. occidentalis, Unn. ; the Negro Coffee or kdsondiy kdsunddy hikaly 
kdlkashunddy etc. An under-shrub abundant on waste land and roadsides 
throughotit India, though probably originally introduced from America. The 
leaves, roots and seeds are medicinal. The seeds dried, then ground to powder, 
are used as a good substitute for coffee, and 8in(;e they are antibilious are said to 
be ofteui^beneficial. [Cf. Kew Bull., 1881, 34-5 ; Yearbook of Pharmacyy 1887, 
175-6 ; P/iarmacPut. Journ.y 1900, Ixv., 439 ; Ridley, Mai. PL NameSy 110 ; Mev. 
des (hdt. PoJon.y 1902, x., 63.] 

C. Sophera, Linn. : the kdl.i-kaso7ula, jangli-takln, kdl-kasonddy banar —(the 
kdsanuirda or cough-destroyer)—a ck)soly allied and often niiich confused plant 
with ovritiviitaiiH. It is cosmof)olitan in the tropics and common throughout 
India. Tlie bark, leaves and seeds are cathartic and the juice of the leaves 
viewed as a specific for ringworm. [Cf. Prosper Alpinus, l.c. 35.J 

C. Tora, Lmn.: the Fed id Cassia or chakundd, paneruTy panxvdry tarotdy 
kovarUi, Icotraria, a gregarious annual undoi'-shrul) found everywhere in Bengal 
and throughout tropical India. This is in Sanskrit called chakramarda (= ring- 
w(>rm-d(‘stroycr), onee more confirming the all liut universal reputation of tho 
sp('lci(^s of Sennas. But in this yiarticular plant a more or less new property has 
l>e(Mi attributiMl to tlie se(‘ds, in that tlayv are largely used along with indigo. 
For this purpose tluiy are regularly sold to tla^ dyers. They are also roasted, 
ground to a })o\Ndcr, and used in place of coffee. ^Ir. William Elborne of Owens 
College <‘lieinicully investigatcMl these steeds and cann» to the conclusion that their 
activity was due to “ eniodin, a substance clo.se>ly allied t<.> chrysophanic acid, in 
chemical chara^deristics, and considering the purjiose for \shich the Natives 
of India ust-i tli(' }ilant, evidently in medicinal iwoperttes.'’ Adams (Comment, 
in Paxtliis Jighutd, iii,, 466) identifies this plant with th*' kclkel of the Arabs 
— a tlrug inenlioiu‘d by A\ iccsma, Serapion, Khuses, «dc. tdc. 

C. ang'ustifolia, Vahl. ,* tlie Tiiinovelly Senna of Indian commerce, 
})(‘r]iap.s best known by the following names :— sxnuui-nudJci, send-mahhi, 
Uindi-sanna, nUavirai, etc. 

Adams (Comment, in Paulas iii.,431-3) gives a most interesting 

sketch of the early knowledge in Senna. He says Serapion was undoubtedly 
tlie first author wlio describes the drug as an artiele of the Materia 
Mediea. He, lioweviT, <]uotes still other writers, such as Isaac Ebu Amram 
and Abix. All the Arab physicians, in fact, extol the merits of senna in 
purging black or yellow bile and in acting as a cordial when mixed with 
suitable drugs, such as violets. The present species, as also the Alexandrian 
(C, arttfifofHf, Delile), were introduced to both Indian and European 
})harmacy through the Arabs. The former species (the only one grown in 
India) is fairly extensively produced in Tinnevelly, and recently its cultiva¬ 
tion has been extended to Madura and Trichiiiopoly, districts of South India, 
and to Poona in Bombay. It is sown on red or black clay loams, fairly 
liberally ploughed and manured, the sowing being in May. Weeding has 
to be attended to, but irrigation is hardly if ever necessary. The season 
for collecting the leaves is June to December. The yield is said to be 
1,000 lb. (2 candies) an acre, which allows a handsome margin for profit. 

Indian senna is either exported coastwise to Bombay and thence to 
foreign countries, or is consigned direct from Tuticorn. The drug is also 
imported by India from Arabia, where it is collected from the wild plant and 
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MADRAS TANNED SKINS auriculata 

Tanner’s Bark 

accordingly often much adulterated. It would appear that about 5,000 
cwt. are usually taken by India and again re-exported under the name of 
East Indian Senna or Moka or Aden Senna, and is thus no doubt the true Aden senna. 
Sdutux (sofid) -Jeokki {vfidki) or sdnud hd'jdzi. For many years past, 
however, the imports from Arabia have been declining and the exports of 
Tinnevelly sennd improving. The purity, high quality and low price of 
the Indian article place it in the front rank. In 1887-8 the total exports 
from India of locally grown senna came to 21,376 cwt., valued at Rs. 

3,18,869. More recent figures are given by some writers, such as 5,000 
candies annually from Tuticorin, but the data for an exact and detailed state¬ 
ment of the total trade are not available. Quite recently a new form of Export**, 
senna has appeared in the London markets from India. This has been 
shown by Barber to be C, m ontana, but as a drug it has been found inferior 
to C, anf/ustifolia, and should therefore be discouraged. [Cf, Hooper, 

RepU Labor, Ind. Mus. (Indust. Sec.), 1903-4, 30; Gibson, Journ. 

Agri,-Hort. Soc, Ind.^ ii., 193; vi. (Select.), 128; Pharmacog, Ind,, 1890, i., 

526-30; Agri, Ledg., 1896, No. 29, 290; Capital, May 1902 ; Pharm. 

Journ,, 1901, 397.] 

C. aurioulata, Linn.; the Tanner’s Cassia, tarwar, tarota, tangedu, D.E.P., 
tanghedi, tangadi, avala, avari, etc. A tall shrub found plentifully in 216-0. 

Central and South India as far north as Rajputana and also in some ® 

parts of Burma. It is common on dry stony hills and on black soils. 

The bark is largely used in tanning and gives a buff-coloured leather. 

It has been remarked that Madras is favoured in the possession of this Merits, 
tanning material. But it is feared the discovery of the method of chrome 
tanning has even already given a totally new turn to the subject of Madras 
tanned or dressed skins and rendered the special advantage mentioned 
of comparatively little avail. (See Hides—Chrome Process, p. 637.) It 
has always, however, been contended that the raw skins of Madras are 
naturally well fitted for a high-class tannage. They possess some special 
properties much liked by the curriers into whose hands they eventually 
pass to be transformed into the morocco leather used for book-binding, 
furniture, carriage lining, and many other such purposes. Experts have, 
moreover, reported that the colour of leather prepared with this bark alone 
changes into murky brown, further that compared to its merits the 
price is too high (Rs. 20 a candy of 500 lb.). With a view to ascertaining Price, 
more precise particulars as to supply, price, and property of this tanning 
bark, the Reporter on Economic Products to the Government of India 
issued a circular letter to Forest and other officers of India in which samples 
of the bark and full particulars were called for. The result was rather 
disappointing, and has been reviewed in The Agricultural Ledger (1896, 

No. 9). The Scientific Staff of the Imperial Institute also published some of Recent 
their investigations with the bark (reprinted by Dunstan, Imp. Inst. Tech, 

Repts., 1903, 184-5), from which it would appear that the samples examined 
gave extreme variations in amount of astringent principle and therefore of 
commercial value. Some time subsequently Hooper {Agri. Ledg., 1902, 

No. 1, 27) pointed out that one source of diversity was in the age of 
the plant from which the bark had been collected. In young plants 
he found the bark to contain only 11*92 of tannin and 22*35 extract, 
while in old plants the corresponding figures were 20*12 of the former 
and 29*0 of the latter. In another part of his report {l.c. 3) he places 
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cassia bark as the fourth most valuable in a series exhibited by him, the 
cassia having 23 per cent, of tanning matter. Prof. Hummel, York¬ 
shire College, Leeds, found the tannin to be 20*5 per cent. On the other 
Unsatisfactory hand, Leather mentions only 16*5 per cent, of tannin, but a high ac- 

Tannage. coinpaiiiment of soluble non-tannings. So also Prof. Procter {Reft, 

8oc. Arts, 1904), who places this bark as one of the Catechols, speaks of the 
“ thoroughly unsatisfactory character of the turwar tannage, for the use 
of book-binding and upholstery,” and asks whether there may not be 
other more desirable materials. These modern results and opinions 
would thus seem to assign a much lower position to the Tamier’s Cassia 
than seems to be the belief in South India. By way of conclusion it 
may b^ mentioned that in the Northern Division of Madras the 
bark [tanghedi) or some babul gum is added to sesarnum seed when it is 
to be pressed for its oil. It is said that this practice enhances the value 
of the cake (see p. 986). 

Medicinal Uses. The sccds, like tliose of i\ AbsuH, arc valued as a local application in 
purulent ophthalmia. An infusion of the leaves is esteemed as a cooling 
medicine and as a substitute for tea. The leaves are also eaten as a green 
vegetable in times of famine. The shoots are largely utilised as Native 
Tooth-brushes, tootli-brushes, aud the root is spoken of as of great value in tempering iron 
metal (see Acacia, p. 5; and of. Wiesner, Die Rohst. des Pflanzenr., i., 716). 


D.E.P., 
ii., 233-4. 
Toon or 
Indian 
Mahogany. 


'J’imbcr, 


Cigar-boxes. 

“ Moulnicln 

Cedar." 

Trade. 


Medicine. 

Dye. 

Kodd.r. 


N.W. lilraalayan 
Form. 


CEDRELA TOONA, liorb. ; FI, Br, Ind,, i., 568-9 ; Gamble, 
Man. Ind. Timbs., 157-9 ; Cooke, FI. Pres. Bomb., i., 217 ; Duthie, FI. 
U'pfer Gang. Plain, i., 153 ; Brandis, Ind. Trees, 145; Meliace.®. The Toon 
or Indian Mahogany, Moulmein Cedar, tun. Urn, lud, drawi, poma, tundu, 
thit-kado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even 
80 feet high aud sometimes as much as 20 feet in girth It is met with 
chieliy near streams in the tropical Sub-Himalayan tracts, from the Indus 
eastwards to Hikkiin and Assam ; also at low elevations throughout 
Western and Southern India : less common in Eastern Bengal and Burma. 

This important Indian timber tree is extensively cultivated and often self-sown. 
It would appear to liave boon first described, so far as India is concerned, 
by Jones {As. Res., 1795, iv., 281 ; also Fleming, As. Res., 1810, xi., 163). The 
roots are surfaco-foodors, so that it ought not to be grown on the borders of 
fields. In the plains of the Panjab the young plant must be protected against 
frost. The Timbku is durable, not eaten by white ants, and not liable to 
warp. It is therefore much in demand for furniture and carvings, especially in 
Saharanpur {Indian Art at Delhi, 1903, 111), and in Bengal and Assam is 
constantly used for tea-boxes, hence its having become scarce. In Assam it was 
formerly much employed for boats and canoes, and in South India is very largely 
converted into cigar-boxes. It is exported from Burma as “ Moulmein Cedar,” 
and known under that name on the English market. Col. Seaton gives the 
cost of cutting and delivery as Rs. 44 per ton. Specimens sent to London 
from Dehra Dun in 1883 realised A\d. per superficial foot, and in Malabar in 
1902, J-inch planking fetched Rs. 2 per cubic foot, J-inch planking was sold at 
Rs. 1-14-0, and 1-inch at Rs. 1-12-0. [Gf. Ind. For., 1883, ix., 427 ; Capital, 
July 24, 1902, 118.] 

Tile bark is used, especially along with a pow’der of the nuts (seeds) of Ctpnal- 
pinia ttontiiiceiia, as a tonic and antiperiodic in Native Medicine. The flowers 
afford a red and yellow Dye. [Of. Take/ Shereef (Playfair, transl.), 1833, 61.] 
The seeds, young shoots, and leaves are given as Fodder to cattle. 

There are several other Indian forms, the properties of which are similar 
to those just detailed. The most important are r. tnierocarpa, C. DC., 
and nerrata, ftoyic (the ddl, dauri, sent, etc.). The latter is particularly 
abundant below Simla and elsewhere in the N.W. Himalaya, where the timber 
is in considerable local demand, being employed for beams and sleepers, on 
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sledge-roads, for wet-slides, bridges, hoops of sieves, etc. [Of. Buchanan- 
Hamilton, Stat. Aco. Dinaj., 154 ; Ind. For., ii., 87-8 ; vii., 49-50; x., 246, etc.; 
Robinson, Assam, 1841, 41 ; Pharmacog. Ind., i., 339; Greshoffi 

Extra Bull, Kohn. Mus. Amsterdam, 1896; Wiesner, Die Rohst. des PHamtnr., 
i., 79; u., 94, 967.] 


CEDRUS LfIBANI, liarreK^ var, Deodara, Hook., f, ; FI Br. 
Ind., V., 653; Kibbentrop, Deodar, in Ind. For., 1899, xxv., app. ; 
Gamble, Man. Ind. limits., 710-6 ; Collett, FI. Sim., 487 ; Brandis, Ind. 
Trees, 1906, 691 ; C 0 NIFER 2 E. The Himalayan Cedar, deodar, dedwdr, 
didr, kelu, keori, kelon, kilar, giam, paludar, nakhtar, etc. Dutt (Mat. 
Med. Hind., 1900, 247, 296) gives it the Sanskrit name of devaddni. 

A very large evergreen tree (often 250 feet) of the Western Himalaya, extend¬ 
ing westwards to the mountains of Afghanistan and eastwards to the Dauli river 
in Kumaon ; most common at 6,000 to 8,000 foot, but in the more eastern section 
of its area it ascends to 10,000 feet in altitude. Said to have been introduced into 
Great Britain about 1831, and is now cultivated to a considerable extent botli 
in Europe and America. The closely allied species, the Cedar of Lebanon 
proper, was introduced, so Miller says {Qard. Diet., 1731), into the Physic 
Garden of Chelsea about 1683. but it is now believed that it was actually being 
grown in England a few years before that date (1662-70). According to Bontham 
{Notes on Targioni-Tozzetti, Journ. Hort. Soc., ix., 176), that cedar, although 
apparently well known to tlie Ancients as a valuable tree, had never been 
grown in Italy until carried from England to Pisa in 1787. 

The Deodar is usually though not always monoecious, and is roughly distinguish¬ 
able from the Lebanon and Atlas cedars by its drooping branches and longer 
needles. Though gregarious it rarely forms pure forests, being found with 
blue pine, spruce, silver fir, oak, yew, poplar, horse-chestnut, etc. Gamble says 
that good seed years come about once in four or five years, and in suitable 
localities, where the seeds can get through the grass, weeds and moss of the 
surface covering, natural reproduction is very prolific. Artificial propagation 
also is not difficult, deoddr being easily grown in nurseries, and with care success¬ 
fully transplanted. Young plants suffer from waterlogging, and it is therefore best 
to transplant them from April to May. Deoddr is probably at its best in good 
localities when about 12 feet in girth, but it can reach a much greater size, trees of 
30 to 45 feet in girth, and 100 to 240 feet in height. It prefers a light soil and gneiss, 
granite or even limestone sub-soil; in the Himalaya it seeks the northern and 
western slopes, thus avoiding the rain, and in cultivation does not succeed either at 
Darjeeling or on the Nilgiri hills, where there is too much clay and too much rain. 

This is the chief Timber of Northern India. It is light yellowish-brown, 
scented and moderately hard. When well seasoned its weight rarely exceeds 
36 lb. per cubic foot. It is very durable as well as immune from white ants, hence 
is extensively used for railway sleepers. It is believed that the deoddr timber of 
certain buildings in Kashmir and KanAwar may bo 600 to 800 years old. Ac¬ 
cordingly it is held in considerable esteem for bridge-work and house-building 
(though its scent is by some regarded as too strong for interior fittings). It is 
rather brittle, however, and does not take paint nor varnish freely. In wood¬ 
carving, especially that of the PanjAb and Kashmir, deoddr is of course pre¬ 
eminent. The Muhammadan and Sikh work are directly adapted to it, and the 
characteristic feature of old Kashmir wood-work may bo said to have boon 
the bold and effective pinjra or lattice panellings made of this wood. Further 
details as well as illustrations of deocidr-carving may be found in Indian Art at 
Delhi, 1903 (103 and seq.), and the reader should also consult Lawrence’s Valley 
of Kashmir (1896, 79-80) for further interesting details. 

An Oil (kelon-ka-tel), which resembles crude turpentine, is obtained from the 
wood, and is used in veterinary practice, \Gf. Gildemeister and Hoffmann, Volatile 
Oils, 1900, 279.] It is also employed by the men who float deoddr logs down 
the rivers, to coat the inflated skins by the help of which they pass the rapids. 
In connection with the arrangements for the Delhi Durbar Exhibition, I observed 
that certain metallic objects kept in a box of deoddr wood were beautifully 
varnished. On inquiry, I found this was due to the action of the oil. It would 
seem probable that this property may prove of much value. It should certainly 
be investigated. The aromatic wood {bhadra-kashtha) is employed in Native 
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CSMBNTS 


AKD MATERIALS OLEUM NIGRUM 

USED 


Medicine. 


Trade in 
Cedar. 


Imilan 

Supply. 


Medicink, and the Arab physician Avicenna (about 1000 a.d., ii., 2, 213) said 
that it was called sanuhar-el-hindi and that it was useful in rheumatism, paralysis, 
etc. Ebn Baithar republishes the information given by Avicenna. \Gf, 
Celsius, Hierob., etc., 1745, 74-105; Veitch, Man. Conif., 1881, 134; Tropiache 
Ag'W., V., 258-61.] 

Trade .—It is next to impossible to give a definite statement of the 
annual supply of this timber. It is floated down the rivers in the form 
of logs, sleepers, or scantlings. The oil which it contains prevents it 
getting waterlogged, so that comparatively speaking few pieces get irre¬ 
trievably lost; nevertheless the obstacle that bars an extended use is the 
cost of transit from the forests to the markets. The Forest Administration 
Reports of the Panjab, of the North-West Frontier Province, and of 
the Ui\ited Provinces give particulars of the deodar removals from the 
forests owned or leased by Government, as also of the imports of that 
timber from Native States or foreign territory. The Statistical Depart¬ 
ment of the Government of India also gives parti(;ulars of the Trans¬ 
frontier traffic in which certain facts are givcni of imported timber. Com¬ 
paring and analysing all these and such-like returns it may be affirmed 
that the annual supply obtained by the plains of India comes to approxi¬ 
mately from 3 to 4 million cubic feet of this timber. The supplies come 
mainly from the forests of the Panjab proper (Chamba, Kullu, Kangra, 
Hashahr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eastward 
to Jaunsar—the Tonse, Jumna, Bhagirathi, etc. 

fCy. Faulvs /Egineta (Adams, Comment.), iii., 450; Talcef Shereef (Playfair, 
trarisl.), 1833, 83: McDonell, Tnd. For., 1885, xi., 213-20; Mian Moti Singh, 
Ind. For.^ 1882, viii., 268 ; 1893, xix., 168-74 ; Ind. For., 1808, xxiv., 61 ; Pluxr- 
macog. Ind., iii., 380-2 ; Wiosner, Die Rohst. des Fflanzcnr., 1903, ii., 147, etc. ; 
Meintiro, Ann. Repts. For. Dept. Working Plans Pb. For., 1895; etc., etc.] 


D.E.P., 
ii., 237-9. 
Black-oil. 


Oil. 

MiHlicitio. 


Oleum Niijrum. 


Trices. 


CELASTRUS PANICULATA, U iUd. ; FI. Br. Ind., i., 617; 
Pharmacog. Ind., i., 343-5; Gamble, Man. Ind. Timbs., 1902, 175-6; 
Brandis, Ind. Trees, 1906, 162 ; Celastrine.e. The Black-oil plant, 
rndl-kangni, indUkungi, sankhu, Iciijuri, potish-mati, etc. A scandent shrub 
of tlie outer Himalaya from the Jhelum to Assam, aseeiiding to 4,000 feet, 
also of Eastern Bengal, Bihar, South India, Burma and Ceylon. 

The seeds yield by expression a deep scarlet or yellow Oil, which is used 
in Medicine for external application. It is also burnt in lamps and employed 
in certain religious ceremonies, but its chief interest lies in the fact that by 
<lestructivo distillation along with benzoin, cloves, nutmegs and mace is ob¬ 
tained the olevrn nigrum of pharmacy, an empyreumatic fluid usefully em- 
])loyed, iU'cording to Or. Herklot, in the treatment of beri-beri. In doses of 
10 to 15 drops, black-oil is pow'crfully stimulant and diaphoretic. It is chiefly 
manufactured in the Northern Circars, the best quality being that of Vizaga- 
])atam and Ellore. The price of the seed is said to be about 2 annas per lb., and 
the oil about Us. 20 per cwt, Moodeen Sheriff {Alat. Med. Mad., 1891, 106-8), 
the Talccf Shereef (Playfair, transl., 1833, 148) and other writers say that the 
setnls are supposed to have the property of stimulating tlie intellect. The red 
8c»ods and the leaves are also t^mployed in Native medicine. [Cf. Gamble, Man. 
Jnd. Timh.^., 175-6; Cooke, FI. Pre.s. Bomb., i.. 231 ; Duthie, FI. Upper Gang. 
Plain, i., 158-9 ; Brandis, Ind. Trees, 162 ; etc.]. 


D.E.P., 
ii., 246. 
Cement 
Materials. 


CEMENTS and matepials used.- Ledg., 1902, No. 5, 
142 4 ; Ind. Art at Delhi, 1903,95-6,218; Papers relating to Magnesia 
Cement (a reprint of reports, letters, etc., dating from 1826 to 1837), 
issued by Madras Government. 

Cements are commonly distinguished under five groups:—(a) calcareous ; (6) 
gelatinous; (c) glutinous ; (d) resinous; anti (#>) various materials. Since 

nearly all cements contain lime, the reader is referred to the article on that 
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CHENOPODIUM 

ALBUM 

Svid^’aT'coMtitn Jf: “■‘>1 ““i™** Bubstances 

employed m constituents m special cements, and mostly alone with lime 
Adenanthera pavomna, Linn. ; seeds (see p 25) ° 

JEgle Marmelos. Con. wild fruits (see p. 26) 

Agave; sap (see p. 35). 

Allium sativum, Linn. ; fresh juice (see p. 58). 

Borassus flabellifer, Z.//7W. / juice (see p. 171), 

Carthamus Oxyacantha, Bieb. ; oil (see p. 276l; also c/. Agri. Lcdg 1904 No 11) 

Cocos nucifera, Linn. ; jaggery and milk (see pp. 361, 929). ' ' 

Commiphora Agallocha, Enqi. ,* the gum-resin (seo p. 400). 

Gelatinous Cements; see Isinglass (p. 695). 

Melanorrhoea usitata, Wall.; oloo-resin (see p. 779). 

Oryza (glutinous rice); (see p. 826). 

Sugar; gur or jaggery used in chundm (see p. 956). 

Triticum; gluten of wheat-flour (see p, 1088). 

Typha angustata, Chaub and Bory. ; the down from ripe fruits (seo p. 777). 


CERIOPS CANDOLLE AN A, Ant.; also C. Roxbupffhiana, t. x, p 

Arn. ; FI Br. Ind., ii., 436 ; Gamble, Man. Ind. Timbs., 333 ; Prain, Rec. ii.‘, 281 . 

Bot. Surv. Ind., ii., 306 ; Cooke, FI. Pres. Bomb., i., 473 ; Agri. Ledg., 1902, Mangrove. 
No. l.„32-4; Brandis, Ind. Trees, 304; Rhizophore/E. The Mangrove, 
kirrari, kiri, chauri, gordn, madd, tengah, kabaing, etc. 

The vernacular name gordn or gardn applies to both these plants, and in fot^t 
they are not economically distinguished. The former is a small evergreen tree 
of the muddy shores and tidal creeks of India, especially common in Sind ; and 
the latter a large shrub of similar conditions in the Sundribans and the coast 
of Chittagong down to Tenasserira. The barks of both trees yield an important 
Tan. a sample of tannin-extract prepared in the Sundribans and examined 'L'un. 
in England in 1900 was not, however, much valued because of its dark colour. 

Prof. Trimble of the Philadelphia College of Pharmacy found 23*07 per cent, 
of tannin in the dry bark of a satnplo of iutmioiientnt sent from Singapore, 
and 31*56 per cent, in a Bengal sample. Other Bengal specimens were found 
to yield on the dry bark 30*20 per cent, and 18*30 per cent. (Hooper); 17*77 per 
cent., 21*54 per cent., 13*23 per cent. (Dunstan). [For further details cf. Imp. Inst, 

Tech. Repts., 1903, 186-90 ; Agri. Ledg., /.c.] About ten to twelve thousand Sales, 
maunds of Mangrove Bark are sold annually for tan in the Calcutta market 
at about 10 annas per maund of dry bark. The extract is also used as a Dye Dye. 
to give a brownish-red coloiu* to cloth, but especially a good black and purple 
in conjunction with indigo. In tlie Malaya the cloth is first dyed in Mangrove- 
extract, then dried, and subsequently dipped in indigo. \Gf. Kew Bull., 

1897, 91-2.] The whole plant is astringent: a decoction of the bark is appluxl Medicine, 
to stop hsomorrhago, and on the African coast the young shoots are employed 
in the preparation of a substitute for quinine. The Timber of most of the Timber, 
species is hard and that of mtottoumt is used for knees of boats. It is 
a superior fuel, and makes excellent charcoal. 


CHENOPODIUM ALBUM, Lhtn. ; FI Br. Ind., v., 3; Dutliic D.E.P., 
and Fuller, Field and Garden Croups, iii., 21 ; Cooke, FI. Pres. Bomb., ii., 

501 ; Chenopodiace^. The White-goose-foot, hathu’sag, chajidan-betu, ^ ^ 
lunak, etc. 

There are various cultivated and wild forms of this ubiquitous plant, e.g. 
atbutu proper (chandan-betu), vit itle {hettu-shdk), purpttreittn (lal-bcthi), etc. 

From the point of view of the present work the interest lies in the fairly I’ood 
extensive cultivation in the higher Western Himalaya as a food-grain and pot¬ 
herb. A sample of the seed sent from the Banjab and examined at the Imperial 
Institute gave the following results :—water 8*3 per cent., albuminoids 18*4 per 
cent., starch 19*2 per cent., oil 21*1 per cent. The nutrient ratio was 1*377 
and the nutrient value 86. Church {Food-Grains of Ind., suppl., 8) says that 
“ analj^is amply confirms the Indian opinion of its highly nutritious char¬ 
acter.” The wild plant is regularly collected as a pot-herb and green vegetable. 

The leaves are rich in potash-salts. A decoction of the plant is used as an 
adjunct in indigo-dyeing and the seeds are employed medicinally (see Vinegar, Medlclre. 
p. 1110). [C7/. Buchanan-Hamilton, Stat. Acc. Dinaj., 169, 194.] 
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D.E.P., 
ii., 272. 
Babir. 


Tot-herb. 


Katon iu 
Formosa. 


THE EDIBLE CHRYSANTHEMUM 

CHICKRASSIA TABULARIS, Adr. Jnss. ; FI. Br. Ind., i., 
668 ; Gamble, Man. Ind. Timbs, 156-7 ; Talbot, List Trees, etc., 1902, 
80 ; Cooke, FI. Pres. Bomb., i., 1903, 216-7 ; Brandis, Ind. Trees, 144 ; 

Meliace^. 

The Chittagong Wood or White Cedar, chikrasai, l/il-devddr, saiphra^ sat- 
qiropaoriy pabba^ aglay^ agily dalmaray yinma, etc. A beautiful tree met with in 
the tropical forests from Sikkim to Chittagong and Burma, and from the Konkan 
and Deccan to Mysore, Malabar and Ceylon. 

It yields a beautiful yellowish-brown, richly veined satiny Timber, suitable 
for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be 
bettor known and exported from convenient localities like Chittagong, where 
it chances to be plentiful. It also yields a transparent yellow Gum, an astringent 
Bark (used medicinally), and flowers that afford both a red and yellow Dye. 
[Cf. Pkarmcog. Ind., 1890, i., 339 ; R.E.P., Circ. LetteVy 1894-5, No. 26 ; Prog. 
R.E.P. Officcy 1894-5, 1896-7, 1897-8, 1900-1 ; Settl. Oper. Sagaingy 1893- 
1900, 48.] 

CHLOROXYLON SWIETENIA, DC. ; FI. Br. Ind., i., 569 ; 
Gamble, Man. Ind. Timbs.y 160-2 ; Talbot, List Treesy etc.y 81 ; Cooke, 
FI. Pres. Bomh.y i., 1903, 217-8 ; Brandis, Ind. TreeSy 146 ; Meliace^. 

The Satin-wood, hherOy bkiray bilkty hellUy billu, hilguy madukiy sengely jirhuly 
Hctliy hurgaluy halday etc. A moderate-sized tree of Central and South India, 
also Ceylon. Is mot with in the dry forests of the Circars, Konkan, Deccan 
and Karnatak, especially on poor soils, such as sand and laterito; common on 
the Satpuras and the sandstone formations of Kaladgi and Belgaum. Its 
most useful product is its Timber, the Satin-wood of commerce, which is largely 
exported from Ceylon and S. India (“ Tamil Satin-wood ”). It is in much 
demand for cabinet-work, tho backs of brushes, picture frames, turnery (makes 
good stethoscopes), furniture, etc., and locally is utilised in house-building, 
(;art 3 and agricultural implements, but is not a good firewood, as it smokes 
too much. 'Pho tree also yields an amber-coloured Gum (of which little is 
laiown), a Dye, a wood-Oin and an astringent Bark, sometimes used medicinally, 
jbs also a paste made from tho roots. Trees often destroyed on accoimt of 
leaves lieing given as Fodder. [Cf. Forsyth, Highlands Cent. Ind.y 464; Pharma- 
cog. Ind.y 1890, i., 338-9; Basil, Agri. Lohardaga, 134; Bkcoey List Hyderabad 
Trees, 1895, 5; Ind. For., 1897, xxiii., 52; i899, 181; Cat. des PI. Econ. 
Colon, “ UHort. Colon."' Brussels, 1900, 52; Wiesner, Die Rohst. des Pflanzenr.y ii., 
953 ; Imp. Inst. Tech. Repta.y 1903, 248.] 


CHRYSANTHEMUM CORONARIUM, Linn. ; FI. Br. Ind.y 

111., 314 ; Buchanan-Hamilton, Stat. Ace. Dina'j.y 195 ; Pharmcog. Ind.y 

11., 276-7 ; Agri. Dept. Assam Bull.y 1896, No. 2 ; Did. Pharmacol.y 1897, 

20-2 ; CoMPOsTT/K. 

This cultivated little Iiorb is of interest mainly because of the fact that 
from Dinajpur and Bangpur in Bengal, north-east to Assam, it is extensively 
eaten, and is number 16 in Buchanan-Hamiltoii’s list of sags or pot-herbs. This 
fact seems to have escaped observation until ro-discoverod by myself while 
investigating tho areas of successful cultivation of titt-htneviet nivett —China- 
grass. In my report on that subject, published in The Agricultural Ledger (1898, 
No. 15, 517-8), 1 pointed out that plants of the pea family become scarce, but 
tJiat a po(‘uliar series of pot-herbs take their places. Among these cortt- 
iMii iMiii was foimd to hold a foremost position, being known as babir in North 
Bengal, hahui in Assam, and jalyniar in the Khasia hills. It may now bo 
added that after an inspection of the collections preserved in the Royal Herba¬ 
rium, Kow, I am able to add that only one collector would appear to have pre- 
\ ionsly recorded tho observation of this plant being eaten. Speaking of Formosa, 
W'alters calls it ian-ei-tsai and adds that it is a “ herb much used by the Chinese 
as an article of food.” Brotsclmoidor {Rot. Sin., 1892, pt. ii., 76) makes mention 
of two species of 4 'hrynanthetniin» as known to the Chinese classics, the 
leaves of one of w’hich are boiled into soup. This would appear to be called 
ts'iu hua kUy but in another part Bretschneider adds that no does not know 
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the edible chryiianthtmHn,. It ia, however, remarkable that not a few 
of the special vegetables of the rhea fibre area of India should be more Chinese 
j 1 ^ 1 ^^^* *^6<ficinal and other uses of tliis plant the reader 

should consult the works cited in the opening sentence above. 


CICER ARIETINUM, Liun. ; FI Br. Iml., ii., 176; Duthie 
and Fuller, Field and Garden Crops, 1882, i., 33-6, pi. 8 ; Agr^, Ledg., 
1895, No. 3, 37, 42; Mollison, Textbook Ind. Agri,, 1901, iii., 73 -8; Prain, 
Beng, Plants, 1903, 365-6 ; Duthie, FI Upper Gang. Plain, 1903, 256 ; 
Cooke, FI. Pres. Bomb., i., 408 ; LEGUMiNOSiE. The Common or Bengal 
Gram ; Chick-pea ; cicer (Latin) ; erebinihos, orobos, krios (Greek); ceci 
(It.) ; zisern, kirchern, ziser, kucherebs (Germ.) ; ciceren (Belg.) ; cicJic, 
pois ciche, pois pechu, garvance (Fr.) ; gravancos, garbanzos (Castilian); 
cicerchas (Sp.). 

History.—Most of the modern European names, like the English chick-pea 
or chiche, have doubtless come from the same root as the Latin cAcer. Others 
may be viewed as derived from the Greek name, erehinthos. or are descriptive of 
the shape of the seed {krios —the ram’s head). Helm {Kultnrpfl. und Haust. 
1894, 210 seq.) identified cfcer with the Greek A:n'o.9 (Dioscorides, ii., ch. 120). 
Apparently the earliest mention of the pulse in the literature of Europe occurs 
in Homer (Iliad, bk. 13, 589). Some centuries later Theophrastus (about 350 
B.c.) assigned the word erebinihos definitely to the modern gram. Parched gram 
is mentioned by Horace as an article of food with the poor. Cicero took his 
cognomen from this pulse, as Fabius did from faha, also Piao and Lontulus from 
the pea and the lentil. Gram must, therefore, have been a common article of 
food with the poorer Greeks and Romans long before the Empire. The name 
“ gram ” comes from the Portuguese grao (i.e. grain), and was apparently a special 
appropriation made in India, because of its being in that coimtry the most general 
grain given to horses. It is, of course, a pulse, not a grain, in the strict sense, 
but in South India, where cicer !s but little cultivated, the name “ horse gram ” 
is given to mpoUcUom hiflovun. just in tho same way that “ green gram ” denotes 
i*HnMeoiuM Minkyo. These pulses, cicer more ospocially, are frequently articles 
of cattle food, hence the expression “ gram-fed ” applied to tho animals reared 
on them. Nikitin, a Russian traveller, who visited Western and Southern 
India in 1468, was impressed with tho fact that in India horses were fed on peas. 
The old English words calavancos, caravancos, garavancos and garvances are 
derived from tho Spanish garbanzos, and were apparently given (and to some 
extent still are given) to several peas or betins largely used by mariners in place 
of fresh vegetables, hence very possibly the refrain of tho mariners who “ live 
on yellow peas.” And these names survived till tho beginning of the 19th century, 
for they occur in Act 54 of George III. (1814, ch. xxxvi.). For further par¬ 
ticulars the reader should consult tho article Cajanus (p. 199), also Dolichos 
(pp. 503-10) and Vigna (pp. 1107-8). \Cf. Cocks, Diary, 1620, ii., 311; 
Herbert, Travels, 1677, 333, 347; Fryer, New Acc. E. Ind. and Pers.. 1675, 
21; Shelvocko, Voyage, 1719, 62; Hamilton, New Acc. E. Ind., 1727, i., 
393 ; Shaw, Travels, 1757, 140 ; Joret, Les PI. dans UAntiq., 1904, ii., 249.] 

In Sanskrit this pulse is known as chanaka or chennuka, and in the vernacu¬ 
lars of India— chana, chunna, chenna, chahna, chano, chania, sanna-galu or 
sanagalu, senagalu, chola, etc. Occasionally other names are given to it, such as but, 
buta, harbara, kadli, kadalai, hariman-dhakam, kudoly kempa, kadale, kalapai, etc. 
The first series are most frequently used in Northern, Central and Western India 
(down to Gujarat), while the second are specially prevalent in Eastern and Southern 
India from Bengal, Assam, Burma and west to the Maratha country, thence 
to the extreme south. In Arabic it is humez, in Kabyl hammez ; in Egyptian 
homos or omos and in Persian nakhud. Aitchison says that in Khorasan it 
is known as nakhund. De Candolle observes that south of the Caucasus it 
is known in Georgian as nachuda ; in Turkish and Armenian as nachius or 
nachunt —names which De Candolle asks whether they may not be connected 
with the Sanskrit chennaka. In India the Arabic and Persian names are often 
used by Muhammadan writers. Thus in the Ain-i-Akhari, written 1690 (Bloch- 
mann, tretnsl., i., 62), mention is made of nukhud ddl as a pulse, the price of 
which is given, and it is expressly stated not to be mot with in Kashmir (Jarrett, 
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transl., ii., 350). It is curious, however, that no mention is m^e of gram in 
the Memoirs of Baber (written about 1519 a.d.), so that it may fairly be inferred 
gram was not an important article of food with the army under the first great 
Mughal conqueror of India. Baber’s silence regarding it may, however, have been 
a pure omission, or a consequence of its not having been a pulse new to him 
on his arrival in India, for it seems certain it was known to the people of 
India from a fairly remote period. By Hindus it is invariably described under 
its Sanskrit name, or some derivation from that. Susruta [Ayur Veda (Hessler, 
transl.), bk. i., ch. xx., 49), for example, alludes to it under the name of hariman 
t'kata as one of the specially wholesome articles of food. The name harhnan- 
dhakam is very largely given to it by the present Tamil-speaking races. It is 
mentioned in the Puranaa but apparently not in the Institutes of Manu. The 
vinegar made from the dew found on the leaves is referred to under the name 
chana-kdmla by most of the Sanskrit medical writers. 

VarUyties.—While it is quite correct to say of it to-day, as it was when the 
Ain-i-Akbari was written, that Bengal gram is not cultivated to any extent in 
Kashmir, still there is a special form of the plant fairly extensively produced in 
the western temperate and alpine regions, between 9,000 and 15,000 feet in 
altitude, such as in Piti, Lahul, Kumaon and Tibet. This has been described 
by botanists as a distinct species under the name of v. soongavicuut, steph. 
It bears the following vernacular names:— tizhu, jawdne, hanyartSy sdrri or serri — 
names apparently unconnected with those given to f'. arietintmt ,; and since 
f. Mooitgartf'Htu is only mot with in alpine Central Asia, it may be assumed 
to be there indigenous. 

So also a very special variety or distinct species is known as kahuli gram. 
This has boon much talked of recently, and oven experimentally grown in India, 
but with indifferent results. It is apparently a form peculiar to the country 
indicattnl by its name, though it is specially mentioned by Buchanan-Hamilton 
as mot with by him in Binajpur about 1809. It is thus a form that has been 
exporimontally grown in India for a century or more. It is a much more robust 
plant than the ordinary gram, and has largo white seeds. But in addition to 
those special Trans-frontier varieties, India itself has also several fairly distinct 
cultivated forms indicated by the colour of the pea, viz. red to yellow, brown, 
ert'amy white and almost bla(*k. But in no part of India or of its mountainous 
frontier hiw any botanist recorded the existence of wild or oven naturalised 
representatives of any form of gram. They all exist purely and simply as 
cultivated plants, and on the plains are usually rahi crops. It seems highly 
probable, however, that the forms of chick-pea originated in the tract of country 
1 n’t!ween the Caucasus and the Himalaya. And if that opinion bo accepted 
tliey can be regardtxl as having been carried into Southern Europe, Persia and 
India in very ancient times. But it seems probable that at least one of the 
forms may have originated in Persia, so that the chick-pea may have been also 
indigenous to that country. 

CULTIVATION,—Area. —During the five years ending March 1905, the 
average area shown in the volume of Agricultural Statistics for British India 
as devoted to tins crop, comes to almost 11 million acres, and for the Native 
States a little under 2 million acres, so that an estimate of 12 million acres 
for the whole of India would be under rather than over the mark. The 
most important producing province is that of Agra, which during the 
period named possessed an average of million acres, or say one-third 
of the Indian area. This is followed by (3udh (with 1| million acres), by 
th(‘ Panjab (which lluctuates very greatly, the area in 1899-1900 having 
been only (158,108 ai*res, and the very next year 3,105,121) ; by Bengal 
(with approximately one million acres) ; by Bombay, the Central Pro¬ 
vinces and Mysore (with each normally a little under a million acres) ; by 
Cfwalior (which has as a rule h million acres) ; by Berar, Madras and the 
North-West Frontier Province (with each about 150,0(X) acres) ; by Sind, 
Upper Burma, Alwar, Bharatpur and Kotah (with each about 70,000 
to l(X),0(X) acres) ; and lastly by all the other Provinces and Native 
States (which have each much smaller areas). It may thus be accepted 
that the upper basins of the Ganges and the Indus (which correspond with 
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Upper Bengal^, the United Provinces and the Panjab, also the adjacent 
portions of the Central Provinces, Central India and Rajputana) con¬ 
stitute the great gram-producing area of India. It has been repeatedly 
pointed out that a line drawn from Bombay to Patna would approximately 
divide India into two sections, the northern being the great gram area 
and the southern that in which gram is a very subordinate crop. 

Production and Yield.— yield of gram to the acre is annually Production 
reported by the various Governments and Administrations. It is shown ^-^d Yield, 
to vary greatly according to suitability of soil and climate; the highest nif^hest in 
returns arc in the provinces of chief production. In Bihar (the upper 
division of Bengal) the yield comes to 855 lb. per acre, for land not irri- 
gated ; in the United Provinces, 800 lb. ; in the Panjab, 634 lb. : while 
in Bombay, under similar conditions, the yield is only 410 lb. and in the 
North-West Frontier Province still less—406 lb. But irrigated land gives 
a higher yield than unirrigated : in Bombay as much as 1,200 lb. have 
been recorded ; 950 lb. in the United Provinces; 835 lb. in the Panjab, 
and 632 lb. in the North-West Frontier Province. Taking the nine chief Yield, 
producing provinces and accepting for a calculation of total production 
the mean of the published returns for 1901-2, on unirrigated cultivation, 
we arrive at the figure of 600 lb. as a possible safe average for all India. 

This, worked out to 10 million acres, or considerably under the present 
area, would show a total production of 53 million cwt. But that very Total 
large amount would in all probability be under rather than over India’s 
actual supply, since this pulse is largely grown as a mixed crop and also 
as a garden vegetable, tracts not likely to be fully covered by its recorded 
acreage as a field crop. 

It may be useful to take up the provinces one by one and exhibit 
the features of their gram-cultivation etc., that may be of interest:— 

Bengal. —Gram requires the same land as wheat, barley, linseed and Bengal, 
peas. It cannot be grown on sandy soils but requires a moderately heavy 
clay-loam. Five or six ploughings arc given, commemung towards the 
close of the rains. About the latter half of October to the first week in Seasons. 
November it is sown, and the crop ripens in February to March. The 
quantity of seed required ranges from 27 to 36 seers, more being needed 
when “ broadcasted ” than when “ drill ” sown. The plants are pulled up 
by the roots, made up into loads, and carried to the threshing-floor. The 
straw and the husks of the pods form excellent fodder. The yield is Fodder, 
stated to be about 97 maunds (or, say, approximately 800 lb.). The cost 
of cultivation (according to the Report of the Dumraon Experimental ‘Action. 
Farm for 1902-3) has been put at Rs. 15-1-8, and the money value of 
the crop at Rs. 44-12-3 an acre. [C/. Buchanan-Hamilton, Slat. Acc. 

Binaj., 1833, 174, 184 ; Basu, Agri. Loharda^a, 1890, 34; Barclay, Fungal 
Disease, Agri. 1895, No. 20, 381.] 

Burma. —Cultivation is important only in the upper districts. In Burma. 
Meiktila {Settl. Rept., 1896-8, 10) it is said the land is prepared in October Seasons, 
and the seed sown in November after having been soaked in water for 
a day and then sown broadcast. The crop ripens in February. The 
plants are tied up in bundles, dried in the sun, and threshed out either by 
sticks or by being trodden under foot by cattle. The harvest-time, all 
over the province, is from February to April. One basket of seed to the 
acre—the yield being 15 to 20 baskets. There are three groups of districts Diitriots: 
according to date of sowing, viz :—(1) September to October ; Lower Range la Time. 
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Cliindwin; (2) November: Shwebo, Sagaing, Mandalay, Pakokku, 

Myingyan, Meiktila, Magwe and Yametbin; (3) January: Minbu and 
Thayetmyo. The district with the greatest area appears to be Pakokku, 
followed by Minbu and Sagaing. 

Central Provinces ,— In these provinces a rotation of gram, fnassur 
(Lens) or hutana (Pismn) with wheat is much valued since the soil 
is thereby so improved that it does not require manure. This has been 
specially investigated at the Experimental Farm of Nagpur. [0/. Rept. 
1900-1, 10, 12; 1901-2, 9-10,13 ; 1902-3, 8-9; 1903-4, 7, 8, 9; Voelcker, 
Improv. Ind. AgrL, 1893, 26-7, 234-6.] Gram is sown in October- 
November and harvested March-April. Two forms are mentioned as 
specitUly valued, a grey and a white. It suffers very much from falls in 
temperature or by hail-storms. In Narsinghpur, Hoshangabad, Betul 
and Raipur the crop is of special importance, and of Sambalpur it might 
be said gram is not cultivated. In a “ Note on the Outturn of Land 
Under the Principal Crops,” Sir J. B. Fuller has shown that the average 
outturn ranges from 377 to 860 lb. an acre, and that the standard there 
accepted was accordingly 600 lb. 

United Provinces ,— Very little of importance has appeared regarding 
the gram of those provinces subsequent to the publication of the Dictionary. 
Duthie and Fuller observe that there are two main varieties grown— 
a larg('.- and a small-grained plant. The former is reddish and the latter 
light-brown ooloiired. A black variety is not uncommon and there is also 
a very large white-grained form known as the Kabuli, which is, however, 
raised maii\lv" as a curiosity. It resembles the Spanish form spoken of as 
garhatizos. Gram is largely grown as a mixed crop with wheat or barley. 
This would appear to have been the practice in Europe in classic times. 
Thus, for example, in the Geoponicon (a work attributed to the Emperor 
Constantine, a.d. 3(X)) there occurs an interesting passage to the effect 
that cicer s(*eds should be soaked in warm water the day before they are 
sown, and “ some add nitre.” Then follows the observation that if an 
early crop be wanted it should be sown together with barley. The Indian 
practice is thus apparently a very ancient one. 

The seasons of sowing and reaping are those already mentioned, viz. 
September to October and March to April or May. It is a dry crop mainly, 
and will grow on soils too poor for wheat. The outturn is on an average 
said to be 12 maunds (984 lb.), valued at Rs. 30, and the cost of cultiva¬ 
tion Rs. 12 to 13. Within recent years the area under this crop has in 
many districts apparently been greatly expanded and at the expense 
evidently of wheat. It may be grown on a heavy clay to a rich loam, 
preferably the former. The tops of the shoots are nipped off with a view 
to make the plants bushy and thus increase the outturn. 

Rajputana and Central India.— Yhe. seasons of sowing and reaping 
are those already mentioned. Of Bharatpur it is estimated that the cost 
of cultivation comes to Rs. 6 to 10, the produce Rs. 20 to 10, and the net 
profit per acre would therefore be Rs. 14. It is said that the average 
yield in Ajmir is 300 lb. and in Merwara 446 lb. an acre. 

Panjab. —This pulse is by Baden-Powell, Stewart and Aitchison spoken 
of as largely cultivated throughout the province. Numerous passages 
regarding the methods of cultivation, seasons, yield, etc., will be found in 
the Settlement Reports and Gazetteers. One feature of interest may be 
specially noted, namely that the plant grown is said to succeed fairly 
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well on the sandy soils of many tracts of the province, especially as a 

mixed crop with wheat. Of Montgomery district it is observed there Mixed Crops. 

are both spring and autumn crops. It is not grown in the hill districts, a Two Crops. 

fact accoun^d for by some through the curious belief that the crop has 

a special affinity for lightning and is in consequence, often destroyed 

by it. In most of the Panjab districts, on the other hand, it is believed 

that manure is harmful to gram. It is sown in October and reaped in Seasons. 

March and April. ^ Christmas rains are beneficial, but if heavy rains fall 
in spring the crop is believed to be much injured. As a rule gram is not 
preceded by an autumn crop. The plants arc “ topped ” by hand in 
order to cause them to branch. But like other rahi crops it is ordinarily Not wooded, 
not weeded. The chief districts are Ferozepore, Ludhiana and Hoshiarpur. 

\Cf. Kept Exp. Farm, Lyallpur, 1901-2, 17-8.] 

Bombay and Sind .— Mollison (l.c. iii., 73-8) gives a useful account Bombay 
of this pulse as cultivated in Bombay Presidency. He mentions four and Sind, 
forms distinguished by the colour of the seed, namely black, dark red Chief Forms, 
to brown, yellow to yellowish-red, and white to creamy. He remarks 
that the first three are often grown mixed but that the yellow of Gujarat is Gujarat Grain, 
larger than that of the Deccan and when sold pure commands a higher 
price than the mixed pulse. The white is met with in Ahmednagar and 
may, Mollison thinks, be the Kabuli gram already repeatedly mentioned. 

The area of production depends on the extent of the rain that falls in rroducUon. 
September and October—when abundant, the area is increased. It is 
grown on the same class of soils as wheat, and the two crops are often 
interchangeable. Gram is a fairly important crop in the Deccan and 
Karndtak. It is grown in th’^ee ways : (a) as a dry crop in deep black chief Crops, 
soil, and is then usually the sole crop of the year; (h) as a dry second 
crop following rice, and occasionally (as in the Pamdi Mahals) as an ordinary 
dry crop after khartf maize ; and (c) as an irrigated crop liberally manured 
and regularly watered. In Bombay gram is rarely grown as a mixed crop 
with wheat or barley, though it is often lined with linesced or saffiower. 

It is everywhere recognised as a valuable rotation, and in addition to 
nitrating the soil it forms such a dense surface herbage as to kill weeds it kills weeds, 
and in that way improves the soil. The usual seed rate is about 40 to 
50 lb. an acre. [Cf. Crop Exper. Bomb., 1895-6, 6.] It is sown in October seasons, 
and November and ripens in February to March and April. Experiments 
performed at Poona Experimental Farm (1895, 10-11) confirmed the 
reputation of the advantage in nipping of! the early green buds. But Early Buds 
too frequent cultivation of gram on the same land causes liability to 
disease. Cold is harmful, frost fatal. Cloudy weather and heavy rains 
during the setting of the fruits are alike harmful. Many experiments 
have been performed (reported under Crop Experiments) to ascertain cot-tof 
the cost of production and incidence of assessment. In 1896-7 two fields 
unirrigated were tested and gave the total value of produce as Rs. 17-12-0 
for the one and Rs. 15-15-9 for the other, the assessment showing an in¬ 
cidence of 12*67 per cent, in the one and 16*45 in the other. These fairly 
represent the average of all results, though no calculation could be applic¬ 
able to the whole Presidency since the conditions and necessities vary 
so greatly. [The Experimental Farm Reports teem with interesting 
particulars regarding this crop, and should be consulted.] 

Berar, —There is nothing of any material importance to add re- Berar. 
garding this province to the particulars already recorded under the 
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Afadras.— Bengal gram is an unimportant crop m Madras Presidency, 
its place being taken by the horse-gram (DoUchos Injlorus). The 
manuals of North Arcot and Coimbatore districts contain, however, brief 
paragraphs regarding it. 

yffysore. — The Gazetteer of this State will be found to give some 
useful particulars in connection with gram cultivation. It is grown on 
black soil, and as a second crop following ra^i. 

USBS OF GRAM.~lt would be beyond the scope of this article to 
afford Retails of every economic property of gram. The seed is exten¬ 
sively oaten both by men and cattle in every part of India except Madras. 
[Gf. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parched 
and used in that form as diet, especially when cooking may be difficult or 
impossible. It is in this sense frequently of exceptional value to the 
Indian Army. The seeds are also steeped in water to remove the husks, 
then mashed up and boiled alone or with onions, etc. (and thus made into 
a thick soup), or the split peas may be cooked along with rice. Ground into 
flour gram is used in various ways, such as in the preparation of sweetmeats 
or biscuits. Although it is by far the most extensively consumed of all 
cattle foods in India, the results of the effort to introduce it into Europe as an 
article of horse food have not been encouraging. It would seem that when 
given in large quantity to animals not accustomed to it, poisonous effects 
have been observed. It has not, however, been placed beyond dispute that 
the grain used in Europe was pure gram. If adulterated with the pulse 
f/i its satirtfs the effecds attributed to gram could be easily under¬ 
stood. [Consult the observations on this subject in the D.E.P., ii., 279.] 

The young tops are largely collected and eaten as a Pot-herb. More¬ 
over when sun-dried they may be preserved and used as required. As 
a F<)DJ>k/{, gram-straw has the reputation of being inferior to that of other 
pulses owing to tlie amount of acid liquid (which contains oxalic, acetic 
and malic, acids) found on the dew-besprinkled leaves. Still the stems, 
leaves and husks constitute important articles of Indian cattle food. 
They are specially valued for milch-cows, and are cut up and mixed with 
common straw. 

The property of the green plant in affording an a(;id liquid often called 
a Vinegar has been known from the remotest antiquity. It is syste¬ 
matically (collected by spreading clean cotton (iloths over the growing 
plants at night and collecting from these the vinegar with which they 
have become charged. This is used both medicinally and in diet. 
One of the earliest European travellers who described this vinegar-dew 
was J)r. Hove, who explored the agriculture of Gujarat in 1787. [Cf. with 
Birdwood, Baden-Powell, Moodeen Sheriff, etc.; see also Vinegar, p. 1109.] 

Chemistry. —Church (Food-Grains of bid., 1886, 128; suppl., 1901, 12) 
gives the results of his examination of the husked peas :—The nutrient ratio 
he found to be as 1:3'3 and the nutrient value 84. Similarly C. soon- 
i/fudrtuN gave a nutrient ratio of 1:2’8 and the coagulable albuminoids 
amounted to 19’8 per cent., so that this form of the pulse is rather richer 
in albuminoids and in oil than are the seeds of the common gram. Leather 
has critically examined numerous samples of gram from all parts of India 
and has published in The Agricultural Ledger (1901, No. 10, 358-9; 1903, 
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No. 7,151,155 163) the results of his chemical investigations. Mr. Moreland 

has investigated the question of the extent to which gram may be used in Reclamation 

the reclamation of upland usar soils. [C/. Agri. Ledg. 1901 No. 13 424.1 

INDIAN TRADE IN QRAM,—lu a previous paragraph the area has Trade, 
been accepted as approximately 12,000,000 acres and the yield something . 
like 53,000,000 cwt. Gram is consumed very largely locally, so that the 
returns of foreign trade are comparatively of little value. Gram and staple Foods 
millets are very much more the staples of Indian diet than are wheat, 
barley or rice. A study of the rise and fall in the prices of these grains 
affords, therefore, a surer indication of the cost of living and of the abun- indications of 
dance or scarcity of food than can be learned from almost any other 
commodity (except perhaps the imports of copper metal). Were it 
possible to prepare a complete statement of the internal traffic in gram, it 
would be seen to what extent the resources of one province are drawn upon 
to supply the necessities of another. Unfortunately the record of internal 
transactions is very much less complete than the returns of articles received 
from or delivered to the shipping. 

The total exports have rarely exceeded half a million cwt. In 1895-6 Exports, 
they were returned at 633,199 cwt., but the mean of the decade ending 
March 1904 comes to only 335,000 cwt., or 0*632 per cent, of the esti¬ 
mated total production. In 1906-7 they were 846,583 cwt., valued at 
Rs. 32,31,744. But of the exports a mean of about 35,000 cwt. goes from 
Madras, and should therefore be removed from the returns of Civet* 


arietimim and credited to those of horse-gram {Dolivhos 5///or//.s), 
so that this correction would very possibly bring the exports down to 
approximately J per cent, on production. A feature of interest in recent 
returns is the growing importance of Sind (Karachi) as an exporting centre. 1 cent. 
Still another fact may be added, namely that the major portion of the ex- K;arachi. 
ports is commonly consigned to Mauritius, but sometimes to the United Mauritius. 
Kingdom ; the traffic with the latter, however, seems subject to extreme 
fluctuations. By the coastwise trade 692,212 cwt. were carried in 1905-6, coastwise 
of which 370,165 cwt. went to Madras, about half from Bombay, and 
one-sixth each from Bengal, Sind and Burma. Of the rail-borne traffic 
nothing can be said, since gram is collectively returned with pulses. 

Turning now to the available particulars regarding prices of gram. Prices. 
The years 1896 to 1901 have to be excluded from consideration as these 
were characterised all over India as years of scarcity and famine. But Famine, 
the effect of the increased facilities of railway communication may be 
said to have raised the price in centres where it was abnormally cheap Equalised 
and lowered the price where it was abnormally dear. Taking India as a 
whole the price seems to have been slightly increased, but not dispropor¬ 
tionately with other commodities or with wages. In Assam gram sold in 
1884 at 12*4 seers to the rupee (or say \ld, per 2 lb.), and in 1903 at 11*85 
seers. In Bengal for the corresponding years it was 18*1 and 16*71 ; in 
the province of Agra 24*12 and 19*8 ; in Oudh 25*66 and 22*54 ; in 
Rajputana and Central India 21*36 and 18*31; in the Panjab 32*22 and 
21*06; in Sind and Baluchistan 20*49 and 15*76 ; in Bombay 18*08 and 14*2 ; 
in the Central Provinces 26*81 and 17*75; and in Berar 19*84 and 14*81. 

The mean of all these returns would be 21*9 in 1884 and 17*79 in 1903. 

That is to say one seer (2 lb.) would in the former year have cost 0*7306 of 
an anna (or of one penny), and in the latter year 0-8939. But the selection 
of single years for comparison, and the striking of means and averages in misleading. 
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these, can never be seriously advanced as evidence of value. For one thing 
it seems likely that the full effect of the years of famine was not effaced 
by 1903, and that better results would be shown in subsequent years. 
Local and accidental peculiarities are ignored by all such calculations. 
Recent Returns. Still, the figures given are of some interest. Later returns for 1905, which 
have since come to hand, show the following prices (seers to the rupee):— 
Eastern Bengal and Assam, 12*61; Bengal, 14*99 ; Agra, 17*34 ; Oudh, 
17*21; Rajputana, 16*3; Central India, 15*71; Pan jab and N.W. 
Frontier, 20*63 ; Sind and Baluchistan, 15*5 ; Bombay, 13*59 ; Central 
Provinces, 16*49 ; and Berar, 15*14. 
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CINCHONA, l/uin. ; Cincuona and Peruvian Bark, Jesuits’ 
Bark ; ecorce de quinquina (Fr.); chinarinde (Germ.); Rubiace^. 
The species of (luchoua that yield Quinine are the most recently culti¬ 
vated of all important plants. They are natives of the mountain forests 
of Bolivia, Peru, and Ecuador, and are chiefly met with in the valleys 
with an eastern trend from the great Andes, at altitudes between 3,000 and 
9,000 feet and also in the western valleys of the central area. 

History.—Sir George King,—than whom few persons have a higher claim on 
the respect of the people of India—opens his Manual on Cinchona Cultivation 
with the following passages :—“ Of the date and manner of the first discovery 
of the curative effects of Cinchona Bark, in malarious fevers, we know nothing. 
And wo are almost ocpially ignorant who the discoverers wore, some writers 
claiming that merit for the aborigines of South America, while others assert, and 
with apparently greater accuracy, that not only did the Indians know nothing 
of the virtues of the bark, until these were pointed out by their conquerors the 
Spaniards, but that they still refuse to use the bark as a febrifuge. The introduc¬ 
tion of this medicine to Europe is associated with the Countess of Chinchon, wife 
of a Spanish Viceroy of Peru, who having been cured by its use of an attack of 
fever, contracted while in that country, brought a quantity of the bark to Europe 
on her return from J^outh America about the year 1639.” Acquaintance with 
the virtue of the baik seems, liowever, to have been disseminated over the world 
with remarkable rapidity. It was discussed, extolled, and defended by Chiflet 
in 1053 ; by Badius in 1656 ; by Roland Sturm in 1659 ; by Morton in 1692; 
and by Pomet in 1694. It was known in London in 1655, and became officinal 
in the Pharmacopicdia in 1677. Fryer, who visited India in 1675, speaks of a 
” Brachrnin ” who gave a powder prepared from natural cinnabar in the cure of 
fever “ which works as intallibly as the Peruvian Bark.” This curiously interest¬ 
ing anecdote shows the rapidity with which the knowledge of this drug was carried 
across the globe. A century later it was fully described in an Indian work on 
Materia Medica under the name “ Bark.” This was written by Mir Muhammad 
Husain {Makhzan-el-Adwiya, 1770), who specially remarks that its virtues had 
been discovered by a sect of Christians called Jesuits. He adds that it bears the 
name of kina-kina. This is its name in the language of the Incas, and it gave 
origin to the French name quinquina, as given by Condomine originally, and to 
china in Spanish. The French obtained the bark in 1679, for it is recorded that 
Louis XIV. purchased a supply from an Englishman of the name of Talbor or 
Tabor. Talbor, like many of the Native doctors of India to-day, made his 
reputation and fortune through a fever mixture the chief ingredient of which w€is 
(]uinine. Nothing, however, was known to the botanical world of the plant from 
which tho medicinal bark was procured until 1739, when MM. La Condamine and 
Jussieu studied it, during an astronomical expedition to South America. The 
former sent a sample to Linnieus from Cajanuma, and in consequence in 1742 it was 
namcnl rinvhona, and in 1753 Linna3U8 est-ablished the species c. o/yidnaiia' 
The plant is sometimes now known as var. f ouUaminea after its discoverer. 
The first living plant was shown in Europe in 1840, having been raised in 
Paris from Weddell’s Bolivian seed, namely, v. VaUttaya. Thus, briefly, the 
medicinal bark was discovered in 1640; the plant was named a century later; 
and still another century later a specimen was grown in the Jardin des Plantes 
of Paris. 


302 



PERUVIAN OR JESUITS’ BARK 


CINCHONA 

Introduotion 
into India 


Java. 


Indian Mutiny. 


Sir Oleraonta 
11. Markham. 


Kew and India. 


£ ^ lady directly instrumental in the discovery of the great merits 

of this ^ug, a no less distmguished lady, the wife of a Viceroy of India (Lord 
Cannmg), w^ connected with its ultimate successful cultivation in India. 

Dr. Amslie m 1813 lamented the fact that Cinchona was not grown in India. 

Dr. Royle m 1835 recommended that the Cinchona plants should betaken to 
India and ^o^ on the Khasia and Nilgiri hills. About the same time Fritze, 

Miquel and other botanists advanced the claims of Java. No effort was how¬ 
ever, made for twenty years, not in fact untU the heavy mortality through fever 
during the Indian Mutiny, forced the subject into public attention. It was,' 
moreover, well known that a reckless and selfish process of bark-collection was 
seriously endangering the world’s future supplies of tho drug. These circumstances 
combined to lay emphasis on the final recommendation of the Government of 
India, viz. that seed and plants should be procured for experimental cultivation 
in India. In consequence, Mr. (now Sir) Clements R. Markham was entrusted 
with the delicate and difficult task of procuring supplies. The subsequent 
incidents and final success which he attained are matters of history, and need 
not be here detailed. Sir Clements procured the services of several gentlemen 
whose names are all closely associated with his own, namely Spruce, Pritchett, 

Weir and Cross. The energetic co-operation of tho Director of the Royal Gardens', 

Kew, guided and controlled all tho subsequent efforts. Various consignments of 
plants and seeds wore taken to Kew, and finally carried to India, certain plants 
having in due course been established on the Nilgiri hills. So far, hpwever, the 
attempt to introduce tho trees into Bengal had been a failure. On the other 
hand, the efforts of tho Dutch botanists and chemists in the naturalisation of 
€\ f^fiUftaya and Pnitmliuntt were crownod with complete success, and in 
consequence the noble Lady Canning discussed with Dr. Thomas Anderson, of 
the Royal Botanic Gardens, Calcutta, the desirability of a further effort being 
made to introduce the most useful species, if possible, from Java into the moun¬ 
tains of Bengal. Shortly after Lady Canning herself fell a victim to tho scourge 
that she aimed at alleviating. Dr. Anderson was, however, deputed to Java, Java, 
and he brought back with him a fairly large consignment of plants, some of 
which he left in Ceylon, others in the Nilgiri hills, and finally took a set to 
Calcutta Botanic Gardens and uUunately to Darjeeling. But many mistakes 
as to altitude, climate, method of treatment, best stock and the like, had to 
be corrected before a plantation could bo established. Dr. Anderson lived, 
however, to see his labours brought to a satisfactory conclusion, and then, like 
tho great lady who had sent him to Java, he died suddenly of malarial fever. 

But his laborious work was placed in tho hands of a worthy successor—Sir 
George King. It would occupy many pages to narrate even the more striking 
features of the subsequent achievements. Anderson acclimatised the plants 
in Sikkim; King made their cultivation and tho manufacture of quinine a com¬ 
mercial success. Suffice it, therefore, to say that a department has been so 
organised that the Government of India have long since discontinued to import 
quinine ; the hospitals have been given a limitless supply of tho finest quality 
at less per pound than a few years ago it sold at per ounce, and lastly, and by 
far the most remarkable accomplishment, packets of one dose are now sold in 
every Post Office, throughout tho fever-stricken tracts, at the nominal cost of 
one farthing. This invaluable medicine has thus boon brought to tho very 
door of even tho poorest peasant of India, and it is no wonder, therefore, that 
recm-rent vital statistics mark year by year the steady conquest of India’s greatest 
and direst scourge. Truly, therefore, may it be said of Lady Canning that she Lady Canning, 
died to save others. 

[G/. the following works, in amplification of the enumeration given in tho 
Dictionary^ may assist the reader to discover the fuller particulars which ho 
may desire regarding the history, botany and cultivation of the Cinchona- 
yielding plants :—Lambert, Genus Ginchonay etc.y incl. Vahl, Dissert.y 1797-1821 ; 

Bergent Monog. der China, 1826 ; Weddell, Hist. Nat. Des. Quinq., 1849 ; Par¬ 
liamentary Returns E. Ind. Cinchona Plantations, 1852-76 ; Markham, Peruvian 
Barky 1860 to 1880; also Travels in Peru and India, 1862, 483-520 ; Planchon, 

Des Quinquinas, 1864 ; Howard, Quinology East Ind. Plantations, 1869 ; Triana, 

Nouv. Etud.y Quinq., 1870; Campbell Walker, Rept. Govt. Cinchona Plant., 

1876; Cross, Rept. C. condaminea in Ecuador, 1861; also Rept. Mission io S. 

AmeHca, etc., 1877-8 ; Bidie, Cinchona Cult, in Br. Ind., 1879 ; Moens, Kinacult. 
in Azie,* ; Gorkom, Handbook Cinch. Cult. (Jackson, transl.), 1883 ; Holmes, 

C, Ledgeriana, in Jcum. Linn. Soc., 1886, xxi., 374-80; Nicholls, Textbook Trop, 
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Agri.y 1892, 221-9 ; Heuz6, Lea PI. Indicate 1895, iv., 324-34 ; Holmes, Cat. 
Med. PI. in Mua. Pharm, Soc. Gt. Brit., 1896, 69-81 ; Lotsy, Qouver, Kinaon- 
derneming de Local, van het Alcaloidy 1898 ; Broekhuizen, De Kinacult.f 1898 ; 
Roimers, Lea Quinquinaa de Cult., 1900 ; Semler, Trop. Agrik., 1900, ii., 242-77 ; 
Jurnelle, Lea Cult. Colon. {IndttaL), 1901, 226-48 ; Ann. Repta. Govt. Cinchona 
PJnnt. Beng. and Mad. up to 1904; Moral and Material Progreaa and Con¬ 
dition, India, 206 ; etc., etc.] 

Species, Varieties and Eaces.— There are about 30 to 40 species of 
(Inchona, and also numerous hybrids, varieties, and special cultivated 
races. Indeed so readily do the species cross and sport that it is im¬ 
possible to grow two or more side by side and obtain from them uniformly 
pure seed. On this account grave doubts have been entertained re¬ 
garding the specific values of many well-known forms. The commercial 
barks^ of to-day arc obtained from about a dozen forms of which C. Call- 
.Haifa and Ijialijeriana are the most highly valued. To these would 
have to be added the special hybrid that appeared in Sikkim some few 
years ago, and is now spoken of as “ the hybrid.” The following brief 
abstract of the more important species may be useful 
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C. Calisaya, Weddell ; The Calisaya Bark, Yellow Bark, etc. 
A very variable species with a trunk, when full grown, twice as thick 
as a man’s body. Largely grown in Sikkim, at moderate elevations 
(1,500 to 3,000 feet), and one of the most valuable of all forms, but is difficult 
to cultivate. The seed of this form was originally sent to Europe by 
Weddell. It was raised in Paris in 1851 and one plant was presented 
to the Dutch, by whom it was successfully conveyed to Java ; and in 1873 
Dr. van Gorkum reported that it was the chief form grown in Java—its 
most important alkaloid being Quinine. It was the species Markham 
specially charged himself with the task of securing in Bolivia and Peru. 
But it has many varieties, one of which is of very special merit, viz :— 
Vap. Ledg’eriana.—The story of the origin of this form is very 
interesting. Mr. C. Ledger was travelling in South America on behalf of 
Australia in search of an animal resembling the alpaca sheep. His servant 
mentioned to him that it was dilhcult for colleiitors to procure the seed 
of the finest quality of cinchona because of the suspicion in which all 
persons interested in that drug were held. Accordingly Mr. Ledger said 
he would like to get some of the best seed, and in due time he was supplied. 
This was taken to Europe and sold. The major portion went to Java, 
but a small quantity found its way to the Nilgiri hills and a still smaller 
portion to Sikkim. The Java seed yielded 20,000 plants, the Nilgiri 
either failed to germinate or was neglected and lost, and the Sikkim grew 
and in time became the parent stock of the plants in the present Bengal 
plantations. In 1880 Mr. Gammie reported of Sikkim that he had 10 
acres under lA fff/rriana, and last year’s report shows that out of the 
total 3,306,763 trees in the Government of Bengal’s plantations, 2,566,057 
were Ledijeriaiia. This plant was subsequently introduced into'the 
South Indian plantations, and flourishes well in the Wynaad at 3,000 feet 
altitude. It yields a high percentage of quinine, and is deservedly the 
most popular of all stocks. But it is comparatively a small tree, and the 
yield of bark correspondingly less than with the larger forms. In Java 
some of the richest stocks arc never allowed to seed, but are grafted on 
to other seedlings of this variety, and the high-yielding forms thus care¬ 
fully developed and conserved. The same plant taken to India will 
however, yield less than half the regular produce in Java. ' 

304 



CINCHONA 

red bark sucoirubra 

Cultivation 

C. officinalis, Hwh.; the Loxa or Crown BaRk, the Pale Crown 
Bark of commerce. This is a native of Ecuador and Peru, and with Bark. 

C. sHCciruht n was the species assigned by Markham to his colleague 
bpruce to discover. It is grown at high elevations (above 7,000 feet) in the 
Nilgiris, Ceylon and Sikkim, but not extensively. It i.s a weak, straggling 
tree, attaining at most only 20 feet in height. Its cultivation in Sikkim 
has, however, been almost abandoned owing to the climate being too 
moist, but it IS perhaps the most important of the spt^cies grown in the 
Nilgiri hills. 

C. sucoirubra, Pavon ; the Rp:d Bark. This is largely cultivated Red Bark, 
on the hills of South India at altitudes of from 4,500 to 6,000 feet; at south India, 
higher altitudes the growth is too small to make its cultivation profit¬ 
able. On the hills east of Toungoo in Burma and in some parts of the 
Satpura range of Central India it is grown, and also met with in the Govern¬ 
ment plantations of Sikkim, but is not popular, and is rapidly being re¬ 
placed by Tjedijeriana, It is a hardy plant with a bold sturdy stem. 

In rich and sheltered situations it grows to the height of 50 feet or more. 

The leaves are bright apple-green in c.olour, the plantation in consequence 
looking light and bright while one of V. ojpvhHtfis looks dark and gloomy. 

CULTIVATION. 

Climate and Soil. —None of the medicinal species will stand frost, Cultiva- 
though they prefer a cool climate in which the contrasts between tion. 
summer and winter and between day and night are not very great. and^Soa 
At Ootacamund, about 7,500 feet above the sea, the minimum lowest 
temperature in the shade is :d)out 49° and the maximum 69° F.; at Temperature. 
Neddiwattum, 2,000 feet lower, the minimum is about 54° and 
the maximum 66° F. In the Rangbi Valley, Sikkim, at 3,332 feet in 
altitude the minimum may be given as 40° and the maximum at 
88° F. This might be spoken of as ideal for snrrirnhrft but rather 
cold for A more congenial climate for both species would 

therefore be at an altitude of 2,500 feet. In the matter of humidity, the Humidity, 
requirements of the cinchona were at first misunderstood. It has been 
found in the Nilgiris that all the species (particularly the red barks) 
withstand longer droughts than were thought possible. All the species 
assume a yellow tint during the rains, and in the Nilgiris all make their 
most vigorous growth during the time when sunshine and shower alternate. 

In Sikkim sued rubra makes most progress during the latter half of 
the rains, but both on the Nilgiris and on the Himalaya the plants con¬ 
tinue to grow for two months after the rains cease. The rainfall of Oota- Rainfall, 
camund is about 44 inches, that of Neddiwattum 105 inches per annum. 

The rainfall of the Sikkim Plantations of Rangbi is about 166 inches. The 
species are impatient of stagnant moisture, and therefore require an open soii. 
gravelly subsoil, a sloping exposure, and a rich loam (especially so if of 
volcanic origin) to dry clay soil. Accordingly they succeed better on 
recently cleared forest than on old exposed grassy lands. 

Propagation. —They may be raised from seeds or multiplied by cuttings Propagation, 
or layerings. The seeds may be sown in open beds of specially prepared 
soil shaded by a temporary roof, or in shallow boxes. The seeds should seed; outtings *. 
be sown somewhat thickly and sprinkled over with fine soil. They should Weringa. 
be watered fairly freely, and in six weeks they will germinate. When the 
seedlings have got two or three pairs of leaves they should be transplanted Transplanting. 
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in lines about 2 inches apart each way. When about 4 inches high, they 
should be again transplanted into lines 4 to 5 inches each way. When 
9 to 10 inches high the seedlings will be ready for being placed in their 
permanent positions, and should be transplantetl in wet and cloudy weather. 
They are then placed at distances of from 4 to 6 feet apart, according 
to species or local necessity. The red-bark may become a considerable 
tree, the crown-bark a medium tree, and the yellow-bark a bush 
or small tree. Wide planting would thus obviously be an error, especi¬ 
ally for the two last-mentioned forms. In fairly close planting the 
ground is (jovered (|ui(;kiy; the plants in consequence shade the soil 
and check the growth of weeds, protect the surface roots, and 
straight stems that oppose a more compact and thus enduring face to 
destructive winds. Tf they are found to be too thick they can be thinned 
out, and an early crop of bark thus obtained. 

Bark Cultivation and Preservation ,—The first crop, as already men- 
tioiK'd, is usually ohlaiiUMl by thinning out the [)lantation, when perhaps 25 
])cr cent. may be at, onc(‘ u])r()()te(l ami barked. This thinning (Uit may with 
advafitage be continiu'd during tln^ fifth or sixth years of growth, when 
pcu'haps not more than half the original plants may ultimately be left 
in the |)lantati(jn. The bark is richest in alkaloid when the plant is about 
four y(‘ars old. ft remains at about the same level till the seventh year; 
aft(‘r that period the proportion of alkali to bark slowly diminishes. The 
mod(‘rn f)racti(a‘ accordingly is to coniplet(dy uproot a patch after the 
plants (more* especially Pafi.saf/n) have attained the age of 12 to 14 years. 
Tin* roots are carefully wash(*d and barked ; in fact the richest of all 
barks are those taken from about a foot or a foot and a half on either side 
of tlie theoretical collar. Hence it may be said the roots are of much 
valiK*, since they contain even more alkaloid than the stems and branches. 
Tin* bark from both root and stem is then stripped off, care being taken 
to carry away none of the wanjdy structure adhering. With this object 
rings an*- cut round at 18 inebes apart, a longitudinal incision is then 
madt* b(*tw'e(*n the rings, and the bark thus removed in secjtions. It is 
dried in the subdm^d sun or shade for two or three days, and when cpiite 
drv is stored and })ack(*d and exported or conveved to the factory. 

With sta nding trees the bark may be (obtained by one or other of the 
folhjwing nu'thods : - (n) Loppinx off branches, and obtaining the bark 
Irom tlu*se in the way alr(*ady mentioned. 

(b) Coppicing .—That is to say, trees when about six years old are cut 
down to tin* ground and barked. Fresh slnjots spring up, one or two of 
which an* allowed to grow, and these in time are again coppiced when 
sutliciently thick to afford useful bark. This method is most suitable for 
crown-bark. 

(c) Shavinjf .—^Tliis is a Java system. The bark is shaved off as near 
to the cambium layer as po.ssible but without injuring it. This is best 
done by an instrument that resembles an ordinary spokeshave. The bark 
is renew(*d (piickly unless when the cambium has been interfered with. 
The best plan is to shave off two strips on opposite sides of the stem, since 
in this way the tree is not materially injured. In dry weather it may 
be necessary to protect the wound by tying dry grass over it, but if close 
planting be pursued this will not be necessary. 

{(i) stripping and Aioss//iir.—This is really only a special modification 
of the shaving process. The bark is cut off in alternate bands or strips 
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of to 2 indies in breadth, the whole stem being afterwards swathed 
in moss. When the wounds have been barked over, the intervening bands 
are stiipped off and the mossing renewed. This was invented by Mclvor 
in the Nilgiri hills, and is now abandoned in favoni’ of the shaving 
system. 

All renewed bark, whether produced by shaving or mossing, is found shaving versu.<, 
richer in alkaloid than the original bark, so that the, shaving process, 
being less troublesome and the cambium less liable to injury,lias come 
into fairly general practice; and moreover the yield of alkaloid is higher 
by this than by any other method. It may, however, be addl'd that the 
renewed bark is never so thick as the original, and therefon' less in \v(‘ight. 

It becomes accordingly a (jiicstion wli(‘tber coppicing is nut, after all, 
the most profitable system. It is certainly the least troublesoim', and if 
followed by systematic ujirooting and fallowing of the land, allows of 
complete renovation. 

Drying and Packing .— As already indicated, the bark, by whatever Drying ami 
process procured, should be dried gradually. Tu rainy weatlu'r this may 
have to be accomplished in specially prepared drying-sheds, or the bark 
may be quickly dried in special evaporators. Hun-drying is the best. 

According to the age of the plant, method of collection and drying, there gniiitics of 
.ire various grades of each botanical bark. Thus, for example, root-bark^ 
quill-bark (that from the branches), shavings^ and lastly ftat-bark (that from 
large steins). 

Exposure to a high temperature or to prolonged action of direct sun’s niTccts of neat, 
rays injures the bark. It is best, therefore, to bark the trees in dry weather, 
to dry slowly, to turn the piev.es repeatedly, and to take every precaution 
to prevent moulding or fermentation. Once properly dried, the bark will 
keep indefinitely, or at all events for many months, without deterioration ; 
but in drying, the loss in weight depends on the specues and metliod of 
treatment—the average is usually from 70 to 76 per cemt. of th(‘ fresh 
weight. 

PRODUCTION AND MANUFACTURE.—To trace, even in the very Manufac- 
briefest manner possible, the history of the discovery and the dcvolopiiumt ture. 
of all the methods of manufacture that exist, would tak(‘ many pages 
and involve a complete review of the chemistry of cinchona. [(’/• Journ. 

Pharmaceut. Soc. Gt. Brit. ; Journ. Soc. Chem. Indust. ; Chemist and 
Druggist; British and Colonial Druggist; Pharmacog. Ind., etc., etc.| 

In 1888 the Government of India published for general information the Tn.iiun 
final results of the experiments (conducted by Sir George King and Mr. G. A. 

Gammic that may be said briefly to have resulted in the perfecting of 
the oil process of manufacture now very largely pursued. This may be 
said to mark the turning-point of the Indian industry from that of experi¬ 
ment to commercial attainment. 

Area. —The area under this crop has been seriously curtailed. In rro'ictioa. 
1897-8 an official publication reviewed the then available information. 

It was ascertained that there were 4,346 acres under the crop, of which 
68 per cent, were situated in Southern India. The Bengal portion was private and 
1,394 acres, of which only 10 acres were not owned by Government. In ^^«vernment. 
the Madras Presidency, on the other hand, the State plantations repre¬ 
sented but 800 acres out of the total 2,952. But during the twelve years 
ending 1897-8 the area had fallen from 14,491 to 6,833 acres, and there is Decreased Area, 
reason to believe that a temporary expansion has since taken place. This 
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remarkable decrease is believed to represent the discontinuance and 
adjustment of Indian production as a private venture. The reasons 
usually given for this are the fall in price of quinine, the greater margin 
of profit in tea, coffee and other commodities, and the more successful 
production in Java and other countries. According to the Agricultural 
Statistics^ the area in 1898-9 was 6,192 acres; in 1899-1900, 5,006 
acres; in 1900-1, 4,903 acres; in 1901-2, 4,930 acres; in 1902-3, 5,260 
acres ; in 1903-4, 5,014 acres ; and in 1905-6, 5,309 acres. Of these 
areas Bengal had an average of 1,400 acres, of which 70 to 100 acres were 
private plantations. The area in 1904-5 was 5,269 acres (1,800 acres in 
Bengal, 3,293 in Madras, and 176 in Coorg). Indirectly certain additional 
particulars may be learned from the study of the exports to foreign coun¬ 
tries. For a good few years past these have fluctuated severely, but 
manifested a steady decline which more or less corresponds with the 
curtailment of jnivate interests. In 1899-1900 the exports of bark stood 
at^3,290,236 lb., but in 1906-7 they had fallen to 494,587 lb., and were 
made exclusively from South India. 

Government Plantations and Factories ,— Turning now to the re- 
))orts of the Government plantations and quinine factories, of which we 
possess more or less definite information, we learn that in Bengal during 
1903-4, according to the report issued by Lt.-Col. 1). Prain, the estimated 
total acreage is not stated, but the expansion is shown to have come to 
approximately 180 acres. It seems likely that private interests have not, 
however, materially increased, and that therefore the total area returned by 
Government in the volume of the statistics of crops may be accepted as 
r(‘presenting the Government plantations, viz. 1,400 acres. If doubt exists 
as to the exact area the number of trees grown is systematically given, 
and from that a more trustworthy conclusion may after all be drawn. 
In 1003-4 there were 3,306,763 trees, of which 2,566,057 were 
257,602 stfccirtfhrff, 2,130 o/jirinaffs, while 463,075 were Hybrid 
No. I., and 17,899 were Hybrid No. 2. These figures show an expansion 
on tlie corresponding numbers for the previous year that conies to 291,163 
trees (prai^tically tlie equivalent of tlie ex[)ansion of 180 acres). The 
(;rop taken from the plantations came to 316,757 lb. of dry bark, but to 
meet the necessities of the factory 461,467 lb. of bark had to be purchased 
and mostly imported from Madras. The manufactured products of the year 
came to 16,404 lb., which consisted of sulphate of quinine (12,314), sulphate 
of cinchonidine (290), and cinchona febrifuge (3,800). The Bengal 
factory by ollicial arrangement supplies Bengal, Assam and the Panjab. 
The issues from the factory were quinine 12,021 lb., which included an 
increase during the year in the form of pice packets that amounted to 
1,500 lb. The sales of cinchona febrifuge manifested a decrease of 976 lb., 
aiul tlie final working of the Department showed a net surplus of 
Hs. 66,320. 

fn the latest rtiport for 1906-7, by Capt. A. T. Gage, which has come 
to liand since the aliove was written, it is stated that “ the number of Cin¬ 
chona trees of all sorts on the permanent plantations on March 31, 1907, 
was 3,698,777. Of this number 3,006,847 were Cinchona Ledijeriana^ 
tluue being 1,770,521 on Mungpoo Plantation and 1,236,326 on Munsong 
Plantation. The remainder consisted of Cinch otia saccinubra and 
77,283 of Hybrid No. 2—both mostly on Mungpoo Plantation.” “The 
amount of bark yielded by both plantations was 429,557 lb., of which 
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376,025 l^e<hie, iana bark, and the greater part of 

the remainder Hybrid No. 1 bark. Of the bark, M^gpoo 

supplies 286,994 lb. and Munsong 89,031 lb.” “The total qiantity of 
bark worked up in the factory was 798,500 lb., made up of 513 180 lb 
of Ledge, (am, and 85,320 lb. of Hybrid No. 1. The output of Quinine 
Sulphate amounted to 16,065 lb. 4 oz., being an increase of 287 lb. 8 oz. 
on last year s output.” The manufacture of cinchona febrifuge was 
suspended for part of the year and only 2,652 lb. were produced ■ no 
cmchomdme sulphate was manufactured, so that the total output of the 
factory was 18,717 lb 4 oz. The average yield of quinine sulphate in 
the bark supplied to the factory was 2*68 per (;cnt. 

Correspondingly the records of the Madras plantations and factory 
may be reviewed. The chief districts are the Nilgiri hills, Malaliar, 
Travanc-ore, Mysore and Coorg—but mainly the Nilgiris. Mr. Standen 
in his Annual Report for 1903-4 speaks of the old plantations having 
consisted of 832 acres and the new extensions as being 440 acTos, a totaT 
of 1,272 acres. The production was only 116,289 lb. of bark as'against 
166,220 lb. in 1901-2, the difference being due to the policy of restraint 
in (propping during years of c.heap private supply. But to meet the de¬ 
mands of the factory 431,185 lb. of bark had to be purchased from private 
producers. The issues from the factory during the year were 15,040 lb. 
of quinine and 3,359 lb. of febrifuge. The supplies go to Madras and 
Mysore, Bombay, the Central Provinces, United Provinces, Rajputana 
and Central India, Hyderabad and Burma. The net profit of the 
department during the year was Rs. 83,340, a highly satisfactory state 
of affairs. 


Output of 
Quinlno. 


Madras 

Factory. 


Sark 

piirolinscd. 


rrofits. 


Net A?esii/fN.~-Practically, therefore, theCovernment of India’s endeavours Practical 
to acclimatise the cinchona plant may be said to come to this ; the annual ^^®®“**** 
imports of the drug on behalf of the Government have been discontinued ; 

India has been given a liberal supply of an invaluabhi drug at a remarkably 
low price ; the working of the two sets of plantations and factoiies have 
given lucrative employment to a fair number of persons ; lastly a net profit 
has been secured of Rs. 1,39,660 a year (say £9,310) a truly credit¬ 
able record. Recently the Government of India took into considera¬ 
tion the desirability of lowering the price of the packets sold at the post 
oflices. It has been resolved that in future seven in place of five grains 
shall be given for one pice (om*. farthing). This has had the immediate TncmiKcd 
effect of increasing the demand, and the future must of necessity witness 
a considerable expansion both of production and manufacture. 

TRADE* —It has been shown that the two Government factories in 
1903-4 supplied between them 27,061 lb. of quinine to the hospitals, jails, 
post offices, etc., of India. In addition there was imported during the pre¬ 
ceding five years an annual average of 54,000 lb. of quinine—chiefly from 
the United Kingdom and mainly into Bengal. In 1904-5 the imports were imp -ts. 
68,648 lb., valued at Rs. 6,92,329, and in 1906-7, the latest year available, 

71,237 lb., valued at Rs. 6,28,430. These are significant figures. They would 
seem to show that a successful industry might be organised by private enter¬ 
prise, to meet the demands that create these imports. But it has to be 
recollected that in Java both the climate and soil arc peculiarly favourable 
to the cultivation of cinchonas with a high percentage of quinine. Java javan 
will, therefore, always hold its own against India, and thus lessen the 
prosperity of any resuscitated industry. The indents on Government 
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production have for years been steadily increasing, so that the plantations 
hardly do more than meet half the requirements of the Government factories; 
but it is probable the extensions that have been made will reduce the de¬ 
mand on private production. In spite of past failures, however, there 
would seem every hope that the cultivation of the most approved 
varieties might be made a profitable adjunct to tea, especially in the Dar¬ 
jeeling district. The difficulty is to obtain suitable land in desirable 
situations. There would also seem every likelihood that private manu¬ 
facturing establishments, to use up the bark presently being exported, 
might prove successful. India’s demand for quinine is great and increasing. 
The exports of bark were 3,290,236 lb. in 1889“190(); 2,753,858 lb. in 
190()-b; 1,917,259 lb. in 1901-2; 1,579,498 lb. in 1902-3; 1,108,527 lb. 
ill 1903-4; 1,177,394 lb. in 1904-5 ; and 494,587 lb. in 1906-7. These 
went almost ex(4usively from South India and to the United Kingdom. 
There are said to 1x5 in the world 18 quinine factories : 5 in France ; 3 in 
Fngland ; 2 in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1 
in .lava. Hut the modern trade centres mainly in Amsterdam. The 
world’s demands for bark average from 14 to 18 million pounds. 


CINNAMOMUM, ii/tnae: FI Br. Tnd., v., 128-36; Pharmacog. Ind., 
iii., 199 210; Gamble, Man. Ind. Timhs.y 560-4 ; Prain, Beng. Plants, ii., 898; 
Brandis, Irnh Trees, 532-4; Laurace^e. Gamble observes that there are 
about 21 sp(‘cies placed under this genus and divided into two subgenera, 
Mala HATH RUM taking 20 and Oamphora 4 spi^cies. It is not intended 
in this work to discuss at all fully more than two of these, viz. (\ TamaUi 
and (\ xrffhnPtvtnn. A third species, (\ PatHjfltarff, will, however, 
be found separately dealt with under Camphor (p. 245). 

Cinnamomum Cassia, BI. —'ri)is is the plant vvliich in (.’liimi is rogardod 
as alTording the (iiu'st quality of Cassia Lignea —tho triio ('assia bark of the 
aiu’iiMits, A satnple of this bark was lately sent from the Patkai moimtains, on 
tli(' frontier of Assam, aceompaiiiod by fairly satisfactory botanical specimens, 
I’Ik'sc were critically examined by Prain and myself and compared with 
iiuthenticated sjiecimens of tho Chinese plant. There would, therefore, seem 
no doubt that tho best (jualities of Assam Cassia are tlu‘ true Cassia Lignea of 
commerce. It is possible that to this circumstance is due the improved tnuio 
m the Assjuii berk. [C/. Thiselton-Dyer in Journ. Linn. ^Soc., xx., 19-24; 
I'Jntnndcog. Ind., iii., 2U.‘LS ; Cildemeistor and lIotTmann, Volatile Oils, 382-91.] 

C. glanduliferum, Md.ssn. the Nepal Sassafras or Nopal Camphor-wood 
(tilt' ituilliijiri), is a large tree of the Southern Himalaya, from Kumaon east¬ 
wards to Assam, but especially so in Nepal. Tts wood is strongly camjihor- 
sct'iited. It is \'ery readily confused with V. vevivwtmaine. Meissn. (tho rohu, 
(jun-scrai, (jun-droi), a tree of tho Lastem Himalaya, especially Darjeeling 
and Assam. Still further to the eiust i*arthvtn>.t'tft»n is tho Martaban 
Camphtu’-wood, and aiiparently also the Camphor-wooil of the Malaya. Cam¬ 
phor-wood is used ft>r lioxes, furniture and even canoes, but is brittle. 

C. iners, Retnw. ; the hmanthin of Burma. This largo tree is met with 
in the fon\sts of IVnasserim and tho Malay Peninsula. Its timber is one of tho 
camphor-woods of commerce, and according to somi' writers the bark is one 
of the qualities of Ca.s.sia Iugnea. It would seem probable that much of tho 
iH'ouomic information given in the Dictionary and in other works on Indian 
economic IxUany, under this species, should be transferred to tlie C’. ztfytttitivniu 
of ^^\'st(‘rn and Southern India. [Cf. Holmes, Pharm. Soc. Mus. Rent 1895- 
1902, 54.] 

C. macrocarpum, A/oo/f..; FI. Br. Ind., v., 133; Cania, Ham., Trans. 
Linn. Soc., xiii., 550-5. This is a small tree of N. Kanara and seems to bo the 
plant described by Bheede {Hort. Mai., 1680, i., 107-10, t. 57) as karua, bahena 
and tiejni {tikhi). and which he said differed from xeylanictitn of that 
region by having largo fruits, and by its flowering in January instoad of July. 

310 



MALABATHRUM and DATX’HINI 


CINNAMOMUM 

TAMALA 


“^1 *^0 loaves, Rhoedo remarks, an oil W(i« prepared 

and used as an external medicine. It would seem probable also that this plant 
affords the kala-m^kesar or immature fruits that are sent to Rombay from the 
Malabar forests Clusms in his version of Garcia do Orta Exot. PI, 1605, 

178) gives a picture of tarnalapatra, in which ho shows unripo ^lo^^•er-lmds that 
closely correspond with the kala-rmgkesar of modern commerc^o. They were 
probably m ancient times employed in flavouring the wine known as Hiiipocras. 
It IS hardly necessary to give the warning that they must not lie confused with 
Cassie p.owERS (see p. 14). The Cassia Bark' of Malal.ar may also come 
from this plant, though it is doubtless mainly procured from the wild plants of 
i. zeytauicutu. \Cf. Joiiston, Hist. Nat. de Arbor., 1()()2, l(i4.] Marco Tolo 
gives interesting particulars of the (Cinnamon and Cloves of Yumum wliieh in some 
respects recall the traffic in the Malabar products. \Cf. ed. Yule, ii., 32, 35, 
38, etc.] > » » » 


Tejpat 

Oil. 

Kala-nagkesar. 


.^I.lldl1ar Ciissin 


C. obtusifolium, Nees; the ramtezpat, kinlon, hara-sinqoli, naptior, patihonda, E.amtezpat. 
dupaiix, krowai, luhngyav), etc., is an evorgre^en tree of the outer Kastern 
Himalaya, Eastern Bengal, Khasia hills, Burma, Andaman Islands, etc. It 
gives a Timber said to be useful for boxes, planking, etc. The leaves are aroma- 'L’iiubcr. 
tic iind used as a spice in place of those of 4\ Tantaia and the hark is one of 
the trade qualities of Cassia Lionea, and after Tattmia is perhaps tls^ liest 
known of all the qualities met with in India ; it comes from Assam, Darjcn'linjj; 
and Nepal to Bengal and the United Provinces. 

C. Wightii, Meissn, ; is recorded as met with in the Nilgiri liills. Holmes 
{l.c. 55) mentions a sample of thick unscraped bark attrihuhMl to this species 
and sent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg. 


C. Tamala, Nees ; Agri. Ledg., 1896, No. 38. The Cassia IjTGNka or 
Cassia Cinnamon ; the taj, kikra, kirhria, sinkami, chota sinkoli, 
nu'psor, dopatti, tmndld, thitchaho, thit-kga-bo, zarnah (tree), talispatri, 
tdlisha^pattiri, tajpat or tejpdt, lavanga patte, dieng lafgrpdt (leaves), etc. 
The word tamdli occurs in the Baja Nirghanta, and lejpat is apparently 
derived from the Sanskrit tvach. A moderate-sized ev(‘rgreen tree of the 
Himalaya, rare from the Indus to the Sutlej, but common tluuice east¬ 
wards to East Bengal, the Khasia hills and Burma, between 3,(KK) and 
7,()00 feet. 

' Adams (Comment, in Paulus Mgineta, iii., 238) and other writers 
have identified the Malahathrum of the Greeks and of the Romans with 
the tejpat of India. There seems no doubt that the leaf of this plant has 
been’traded in and exported from India for many centuries. The leaf 
is, in fact, a more important product than the bark. 

History of Cassia^Lignea.—Owing to the confusion wliicth existed in former 
times with regard to the Cassia barks, it is almost impossible to give a connected 
resume of the history of any one of them. It may be ob.served that even in 
the heyday of the East India Onupany the “ Cassia’h^’'‘’<6icts mentioned in their 
records are almost invariably of Chinese origin. Hence Milburn {Or. Comm., 1813, 
ii., 500), who gives a very clear ac(;ount of the tnwle, both in the bark aful the 
buds, warns traders against the coarse, dark and badly packed Cassta Ltunea of 
Malabar. It is, however, interesting to notice that the most recent investigat ions 
show such a close connection between the Cassia trees of China and India that 
the former, which appears actually to extend into Burma and Assam, has been 
regarded by some authorities jis a mere variety of the Indian r. Tamala. As 
already observed, recent specimens of Cassia Lignoa leave no room for doubt 
that the better qualities of the Assam bark are derived from the true i'aMula, 
BL, and are, therefore, the genuine Cassia Ligrnsi of tlai ancients and the bark 
which is so largely exported at the present day from Canton. Concerning the 
Indian Cassia Lignea —the taj — there may bo said to 1m^ two localities of supply, 
and thus two main sets of qualities: {a) Western and Southern India—the bark 
of V. zeyiaaicam mainly, and (6) Eastern and Northern India and Burma, obtained 
almost exclusively from €\ Tamaia and to a small extent from f'. ohtaHl/aUam and 
r. inern. Gamble suggests that the necessary forest regulations of Darjeeling may 
have interfered with or restricted the trade. [Cf. Malahathrum, Garcia <le Orta, Coll., 
xxiii.; also Comment, by Ball in Roy. Ir. Acad., 3rd ser., i., 409; Folium Indicum 
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or T(imalapatraf Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), ii., 131 ; Jonston, Hist. 
Nat. de Arbor., 1662, 172); Vincent, Penplus. etc., 1800, app., 12-8; Wight, 
Journ. Liter. Sc., 1839, xxii., reprinted in Edinh. New Phil. Journ., 1840, xxviii., 
20-32; Flvickiger and Hanbnry, Pharmacog., 475; PJuzrrmcog. Ind., hi., 209.] 

CULTIVATION.—In The Agricultural Ledger (l.c. 3) particulars will be 
found of the cultivation of tej'pat in the Khasia and Jaintia hills. About 
six square miles are said to be under the tree. It is usually found in 
gardens or plantations of mixed jack and betel-nut palms. It grows 
readily where there is heavy periodical rain followed by brilliant sun¬ 
shine, but excessive and continued moisture injures the flavour of the 
leaves. In the Khasia and Jaintia hills the trees are grown in regular 
plantations seven feet apart; the seedlings are raised in beds, and 
planted out permanently when the plants arc five years of age. The 
tree takes five or six years to grow, comes into bearing at ten, and may 
continue to give annual crops for one hundred years. The cultivation is in 
the hands of the hill-men. In Sylhet the trees are self-sown ; the ripe 
seeds fall from the trees into the soil and germinate. When the plants 
are about a foot high they are transplanted. Great care is bestowed 
upon them when they are young and tender. As constant exposure to 
the sun would kill the shoots, they arc planted behind bushes or trees 
for protection. The undergrowth is kept down twice a year in the plan¬ 
tations for the first eight or nine years ; after that the jungle is cleared 
once a year in April. In some plantations the soil is dressed, but in most 
it is never manured or irrigated. 

The iej'pat and (finnamon trees arc different. The former are only 
used for their leaves, and no bark or only a small quantity is collected in 
the Khasia hills. No information is, in fact, available regarding special 
Cassia Lignea plantations, though a fairly large trade exists in the bark. 

Collection and Crop. — Tejpat is plucked in diy and mild weather, 
from October to December, and in some places the (collecting is continued 
to the month of Manfii. The leaves are taken once a year from young 
trees, and every other year from old and weak ones. On an average 15 
s('('rs may be obtained from one tree, but the quantity depends upon cir¬ 
cumstances ; a tree yields from 10 to 25 seers of leaves in a year.. The 
average yield of leaf per acre in the Jaintia parganas is about 30 seers 
without, and 2 maiinds with, twigs. The whole of the,crop from 400 acres 
was worth last year as much as Rs. 1,100. The quantity of leaves from 
the Sylhet district last year eahmlated on the turnover of the traders was 
estimated at 14,470 maunds, and from the Jaintia district 20,000 maunds.” 

“ In harvesting the tejpat the small branches are cut down with the 
leaves and dried in the sun for three or four days. The leafy branches 
are then tied up into convenient bundles ready for the market. In the 
other ease, the leaves are separated from the branches and packed in 
bamboo nets of a cylindrical shape called bora or jungra, which are four 
feet long by two feet in diameter. The packages are carried down the 
ghaut roads of the hills by coolies to Sylhet.” Mukerji (Handbook Ind. 
Agri.. 1901, 437-8) says that for propagation seed had best be obtained 
from Sylhet. 

Uses .—The leaves are commonly known as tezpat or tejpat, but since 
the Natives call the leaves of any species of Vinnamominn by that name 
there is some uncertainty as to which particular species is meant in certain 
localities. It appears probable that C. Tamala audits variety inter-' 
wrdhnn provide the tezpat of Bengal, the United Provinces and the Panjdb, 
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whilst 6. ohUisifoliiim to some extent supplements the Bengal supply 
and C. albiflorum that of the Lahore bazArs. Gamble says tLt 
both bark and leaves of V. Taitiahi, Nees, and C. hiiprensiiierriiim, 

Meissn., are collected and exported under the same names and without 
chstmction from the Darjeeling forests. The leaves of all these species 
are used m food, and also employed with myrobalaiis in dyeinpj and in 
the manufacture of vinegar (see p. 1110). 

The outer layer of Cassia bark yields an Oil which is utilised in the on. 
manufacture of soap. Full details of the Chinese and other Cassia Oil soap, 
may be obtained from Schimmel Sc Co’s. Reports (April-May, 1903, 

16 ; April-May, 1904, 18-23, etc.). No oil is distilled from these barks 
in India. Both bark {ta]) and leaves (tejpdt) are, employed in Mkj)I- Mcdkmc. 

CINE, the latter being commonly identified with the '' Folia Malabothri,^^ 
or Indian Loaf,” which was held in great repute by the ancients. But 
when the bark is used instead of cinnamon great care is necessary to 
ensure its not being adulterated with the injurious barks of several Aduiicration. 
species of Lifsa a. [Of. Kept. Cent. Indi^. Drugs Comm., i., 126.] 


€• zeylanicum, Talbot, List Trees, etc., 1902, 283; l)c Cinnamon. 

Candolle, Orig. Cult. PI., 146. The True Cinnamon ox ddrcUni (Chinese- 
bark), karruwa [harua), lavanga, ohez, sanalinga, eringolam, kurundu (—- in 
Ceylon “ the wood ”), etc. 

A fairly large tree, native of Western and Southern India, Tenasserim Habitat, 
and Ceylon ; in the last-mentioned country it is extensively cultivated 
for its aromatic bark. There is no evidence of the economic cultivation 
in India of this tree, though it is occasionally planted as an ornamental 
and useful bush in Bombay, Madras and Bengal. As a wild tree, however, 
it is plentiful in Western and Southern India from the Konkan south¬ 
wards, rising on the slopes of the Ghats to 6,000 feet in altitude. 

History.—It is somewhat significant that while Garcia de Orta (15G3) gives full History, 
particulars of both the Malabar and Ceylon industry and speaks of the plant in 
the former as plentiful and wild, subsequent writers should have ignored this 
fact and confused the whole subject, lihoede figures and descrilies two forms Two Forms, 
of € innftutoinuni as met with in Malabar, These are doubtless the teyiauirnm, 

Breyn, and v. tnarrocar/nttn, Hooh., f., discussed by Talbot. Is this the Camphor- 
wood called Bhimsini alluded to as a lofty tree of the Ghats by Abul Fazl in the Bhimsini, 
Ain-i-Akbari (1590, 70) and by Kirkpatrick {Letter of Tippoo, TtSO, 231)? Many 
cinnamon timbers aro described as “ Camphor-woods,” and might easily have boon 
thought to bo obtained from the camphor tree. The name lavanga it will bo soon 
is also given to the Clove (wliic.h see, p. 527) as well as to the Nutmeg (see p. 791), 
and perhaps points to tho time when these plants were not separately recognised. 

In India various barks, as also twigs with their adhering barks, are sold as Indian Traffic. 
Cassia Lignea and Cinnamon. But we aro hardly more able to distinguish those 
than were the 16th and 17th century writers. Cassia bark was historically the 
first to be known. Tho finest qualities were moreover said to come from China 
and the loss valuable from Malabar. Cassia bark appears to have been known 
in China from about 2700 b.c. Malabar Cassia is mentioned by Strabo (a.d. 17) Malabsr 
and in the Peripliis, a.d. 63 (ed. McCrindle, 18). In most of tho classic works of Cinnamon. 
India and Arabia a bark is alluded to that can only have been Cassia Lignea or Ddr 
{dal) Chlni. It is in Sanskrit known as tvach and gvAa-tvach {= sweet-bark). But it 
is in comparatively modem times only that Ceylon cinnamon appeared in tho 
markets of the world. Garcia do Orta speaks of the Malabar as wild, thus leaving 
the inference permissible that Ceylon was cultivated (see below under Trade). He Chinese 
tells us that the Chinese traders exchanged their merchandise for the spic> barks Influence, 
of Ceylon and Malabar and carried those to Persian and Arabian ports. He 
suggests that tho name ddrehini, given to these barks, took its origin from this 
circumstance. Garcia would thus seem to have been unaware that cassia bark 
was also well known in China and hence the Chinese may have only purchased 

313 



CINNAMOMUM 


ZKYLANICUM THE CINNAMON PLANT 

Cinnamon 


Arab Influf ncc, 


rVylon. 


()|)r)rf'SHivn 


Cultiva¬ 

tion. 


Soils. 


rroi){if5iition. 


Wficdiiig. 

Seasons. 


Separation of 
Bark. 


the Indian iw a cheaper quality than their own. The Arabs, through wla^se hands 
much of th(» cinnamon passed, called it Tcirfat-ed-ddrsini, a word corrupted into 
kirfak and which survives as kalfah^ the name given to-day for the commercial 
bark of Malalmr. Garcia observes that the Chinese, in order to onhaiieo the value 
of the bark sold by thorn, gave it mythical names and stories. Strabo speaks of 
cinnamon growing in South India—at the beginning of the torrid zone. The name 
cinnamon is thus considerably older than the time of the Chinese trade with 
India and was, in fact, intimately associated witli tlie vriryearliest Arab dealings. 

d’he systematic eultivation in Ceylon does not appear to have been under- 
talon mueh before tluj Portuguese and Dutch comiuosts of tlio island (De Candolle). 

It becam(> a State monopoly, and, as Garcia do Orta tells us, rose in price 
very greatly in consc‘(iuence. '^Phe most .stringent and cruel laws were instituted 
to prot<r‘t tbo mojK)poly, which, on the island passing over to the ilritisb in 
1790, were mitigat(‘d and finally in 18^1.3 the eultivation was made free and thus 
(jeased t^ bo a State monopoly. 

(Nunu'rous Indian writers might be mentioned t>n the subject of the })roduction 
and manufacture of Cassia and Cinnamon, .such as :—Acosta, Tract, de las Drogas^ 
1078, 2-18 ; lJnseliot('n, Vog. E. Ind.^ 1598 (ed. Hakl. Soe.), ii.. 70: Pyrard, Voy. 

K. Ind., 1001 (ed. Hakl. Soc.), ii., .‘158; Joret, fjes PI. dans PAntiq., 1904, ii., 
202; Cliisiiis, Hist. Arom., in tiisl. Exot. PI., KiOo, i., 109: Piso, Mant. Arom., in 
Jnd. lUri.rv Nat. et Med., 1058, 105; J<)nston, Hist. Nat. de Arbor., 1002, 102-70, 

]>l. 51} \ ; Ib'rbert, Travels, 1077, 342; etc., etc.] 

CULTIVATION AND PREPARATION. - n\o following account of 
tin*. pro])agation, cultivation, and motLod of preparing the bark is mainly 

Aryri., l90-b), and \s Iberelore not- a statement oi any ^ontti Indian in¬ 
dustry, for in fact none is known to exist. 

Although in its wild condition it grows to a large tree, the plant exists 
under cultivation as a coppiced bush. It is cut down to the ground at 
about tile sixth year, when straight shoots spring up to be again cut 
(low 11 two years after, and in time the stools become of great size. The 
straight shoots are mentioned by all the early writers and are figured by 
Jonston (/.c. t. liii.). 

The best soil, says Nicholls, is a sandy loam mixed with humus, but 
the tree will grow in the tropics on almost any soil, though unsuitable 
soils and climates produce inferior bark. Plants may be raised by cut¬ 
tings, layerings, or by ripe and fresh seed. The usual way is to plant 
the seed out in the fields, at distances of 6 or 7 feet apart; the ground 
b(Mng well hrok(‘n up, and wood-ashes mixed with the soil. Eonr or five 
berries are sown in each hole and hraiuLos of trees arc laid on the ground 
to protect the seedlings from the sun. But if dry weather follow^s germina¬ 
tion, which takes place in from two to tlire(‘ wrecks, many of the seedlings 
may perish, and it will in consequence be advisable to have a reserves 
of plants raised in nursery-beds to fill up vacancies. After the plants 
are established, little more cultivation is Jiocded than to keep the ground 
free of wc'ods. By the sixth year the first shoots can be cut, when two 
or throe wall usually be 5 or 6 feet high, and in a condition for peeling. Two 
years afterwards the shoots that grow^ up after the first cutting may 
be reaped. 

Preparation.—'JihQ shoots arc cut off and the tops removed so that 
they are left from 3 to 5 feet long. The leaves and side branches are 
cleared and two longitudinal slits made with a sharp knife, one on 
each side of the shoots. When the cutting has taken place in rainy 
weather the bark comes away easily, but as a rule it is necessary to rub 
th(? sthL's firmly with a piece of smooth wood, such as the handle of the 
knife ; the rubbing helps to disengage the bark. The jueccs of bark 
thus separated, after an hour or so, are put one within the other, collected 
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into bundles, pressed, and bound together. They are then left for a day 
or so, until a slight fermentation sets in, which allows of the scrapifig off of scraping, 
the epidermis and the pulpy matter underneath, by means of a curved 
knife. The barks are then put together as before, but cut into lengths of 
about 12 inches, placed on wickerwork platforms, and left to dry in the 
shade until the second day, then finished in the sun. As they dry they 
contract into the appearance of quills, hence that name was given to them. Quiiis. 

The dry spice is made up into bundles of about 30 lb. each, and three bundles 
are made into a small bale. The bark of the larger shoots cannot be 
made into quills, but is removed in thick pieces and sold with the 
bark of the prunings as chips,” which fetch a low price owing to in¬ 
ferior flavour. The estimated yield per acre is said to be 150 lb., but might 
probably be increased by high cultivation. The true cinnamon, it may 
be added, is very commonly adulterated, especially in powder form, with A-iuiteration. 
the Cassia Lignea discussed above. 

Oils, — Three Oils are obtained from zetfianivtt m : the bark yields oiis. 
essential oil of cinnamon, to the extent of I to 1 per (;ent. ; from the 
leaves is expressed a brown viscid essential oil, sometimes exported from 
Ceylon as ‘‘Clove Oil” (it has a somewhat similar medicinal value to 
the true oil of cloves) ; and from the root a yellow oil which is specifically 
lighter than water and has a strongly camphoraceous ilavour. In their 
report for April-May, 1904, Schimmel & Co. discuss several reactions 
for distinguishing between Ceylon cinnamon oil and cassia oil, with 
which the former is not infrequently adulterated. [Of. (lildemeister and 
Hoffmann, Volatile Oils, 1900, 377-92.] 

TRADE IN CASSIA AND CINNAMON. Cassia Lignea.— In Official Indian 
Statistics returns are given of the imports from foreign countries and Trade 
of the portions of these re-exported, but no mcmtion is made of the Oassia 

exports of Indian-grown Cassia Lignea. On the other hand, under 
the name Cinnamon, returns arc given of Indian-grown bark from 
Madras and Bengal, but no mention of Bombay. It would seem probable 
that these exports of Indian Cinnamon arc, in reality, the exports of 
Indian Cassia Lignea. Regarding the Imports of the bark a slight imports, 
increase is noticeable, viz. from 20,011 cwt., Rs. 5,41,135, in 1899-1900 
to 24,075 cwt., Rs. 6,01,906, in 1902-3, and to 23,421 cwt., Rs. 6,92,559, in 
1906-7. The most noticeable features in these imports are the extreme 
fluctuations in the trade from Hongkong (15,024 c-wt. in 1899-1900 to 
6,173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the coriTsponding 
expansion in the traffic from Chinese treaty-ports. There was also a 
considerable increase (45 per cent.) in the imports from the Straits 
Settlements up to 1903-4, when the quantity import.ed was 5,795 cwt., 
but since then this has fallen to 467 cwt. in 1906-7. Three-fourths 
of these imports are taken by Bombay—the great Indian emporium in 
the drug trade. There is also a re-export which usually amounts in Rc-oxporte. 
quantity and value to about one-fifth of the receipts. The chief 
countries to which the drug is re-exported arc Persia and Turkey- 

iii-Asia. , 

The bark known as halfah (to which reference has been made) Kalfah 
is imported by Bombay town, coastwise from Malabar, and is appar- Bark, 
ently used to adulterate the Chinese bark. It sells at about Rs. 5 per 
maund of 37 J lb., or say 2^ annas a pound. According to the Re-port of the 
Central Indigenous Drugs Committee (1901, i., 119), the price of Chinese 
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Cassia is from 3 to 5 or even 8 annas per lb., according to purity. [C/. 
also Mm. Rept. Pharm. Soc. Ot. Bnt., 1895-1902, 48-56.] 

Value. —Tlio uses of cinnamon bark and oil, both in food and 
moflicine, are sufficiently well known to render description unnecessary. 
In India and Ceylon cinnamon is largely replaced by taj or half ah barks. 
The position of the Ceylon cinnamon with India may be judged of by 
the fact that the imports are unimportant, and moreover low-priced, 
so that it may be said there is hardly any demand in India for the fine 
qualities. But, conversely, the exports from India to Ceylon, of locally 
produced cassia bark or cinnamon, seem of expanding in^ortance 
This traffic 
in 190.3 ^4; 

Bengal and Madras and to a small extent from Burma. As already 
stated, there is no evidence whatever of any economic cultivation 
of r:rffhtnirmn in India, and the bark exported as cinnamon must 
therefore be f^assia Lignea, or at most wild cinnamon, the collection 
of which in N. Kanara is mentioned both by Talbot and Dymock as 
important. It, may be here added that so long ago as 1687 Thevenot 
{Trav. m Levant, indo.slan, etc., pt. iii., 109) speaks of wild cinnamon in 
Cochin. 


was 0,393 lb., Rs. 2,530, in 1899-1900; 26,686 lb., Rs. 8,221, 
and 21,040 lb., Rs. 7,697, in 1906-7. It goes mainly from 


wild 

r)lnnainf>n Catk 
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D.E.P., 
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CITRULLUS COLOCYNTHIS, Sr/n ad. ; FI. Br. Ind., ii., 
620 ; Duthic and Fuller, Field and Garden Crops, 1882, pt. ii., pi. 57 ; Phar- 
7naco<j. Ind., ii., 59; White and Humphrey, Pharmacop., 1901, 145-6; 
Cooke, FI. Pres. Bondi., i., 537 ; Duthie, FI. Upper Gang. Plain, i., 374-5; 
CucuuiUTACF..^. The Colocynth, indrdyan, mdkal or mukhdl, khdrtuma, 
tuh or karwadu, ghuriimha, irund deda, Jienzil, kiydsi, etc. A creeping 
or climbing herb found wild in the waste tracts of North-West (Sind, 
Dera Ismail Khan, Multan and Bhawalpur, etc.), Central and South 
India ; is indigenous also in Arabia, Western Asia, Tropical Africa and 
the Mediterranean region. 

I’lio fruit (tlio “ wild gourd ” of 2 Kings, iv., 39) is in size and .shape 
inucli like an orange, niarble-groen on the .surface and clianging to yellow as 
it ripens. 'J’lio fresh fruit is sold by the luTbalists of India, being collected 
from wild supplies. To meet the recpiiremonts of the Medical Depots an effort 
has been made fo cultivate it sp<icially at the Saharanpur Botanic (iardeiis. The 
int<'ns('iy hitter taste of tlio pulp is duo to an amorphous yellow gliicoside, 
Coiocynthin, which is found in it to the extent of about O’b per cent., but not 
in th(' seeds. The fruit is a drastic purgative, and is so used both in Native and 
ICuropean Medicine. The Indian c^xtract is in fact quite as active as that of 
the European drug. Tho yield is about 110 Ih. compound extract to 60 1b. 
dried fruit. 

The seeds contain from 1.5 to 17 per cent, of a fixed Oil which is said to 
make a useful illuminant, but though inquiries wore recently instituted in Sind 
and oth('r localities, no one could bo di.scovcred who was in the habit of using 
tho seeds in any form. For tho London market tho peeled fruit is imported 
chiefly from Smyrna, Trieste, France, Spain, and more rarely from Persia. The 
unpeeled fruit is brought from Mogador. Tho Indian fruit has a much thinner 
pulp, winch cannot be separated from tlie rind. According to tho authors of 
tlie rhurmacogrnphia Indica, largo parcels, collected and dried up country, como 
into market in December to January and are sold at about Rs. 1 per 100 fruits. 
[Cf. Bept. Ccnt.iindi/j. Drugs Comm., 1901, 154 ; Dowzard, Pharm. Joum., Sept. 
12, 1903.] 

C. vuleraris, Schrai .; II. Br. Ind., ii., 621; Duthie and Fuller, 
l.c. pt. ii., 56, tt. 55-6; Duthie, FI. Upper Gang. Plain, i., 376; Cooke, 
FI. Pres, Bomb., i., 537; the Water-melon or tarhwia, tarmus, kalinda, 
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THE WATER-MELON Orange, liemon, etc 

hindwana, kalingad, kalangariy karigo, fitchapullum, etc.; pateca, Portu¬ 
guese, and hatiec indi (hattikh) Persian. It appears to be the Anguria 
of many ancient herbalists and travellers, and the hathieCy hatiec, hittch, 
etc., of the Arabs. It is the abattichim (melons) sighed for by the Israelites 
after the exodus. 

An extensive climbing annual, cultivated throughout India and all Habitat, 
warm countries. Is supposed to be indigenous in tropical Africa. 

It is usually sown in January-February, the fruit ripening in the Seasons. 

beginning of the hot season. In the United Provinces a special form, 

known as kalinda, is sown in June and ripens, in October. In 

Western India (Sind more especially) the water-melon is a kharif crop 

mainly. Very frequently grown on the sandy beds of rivers, where 

plenty of room and a copious supply of water are available. Mention is 

often made, by writers on this subject, of a special form grown in Bikanir Special Races. 

on almost pure sand, the fruits being often practically underneath the 

sand. There are thus doubtless many cultivated conditions or states, 

that vary in the colour and flavour of the pulp, and season and locality 

of production. The wild plant may be either bitter or sweet without and 

any observable structural differences. The bitter form {C. anuinis, 

Schrad.) comes very close to ('ohK t/nf/its, when that species is 
cultivated. The bitter water-melon is in Sind known as kirhut and is Medicine, 
used as a purgative Medicine. 

The water-melons of the Upper and Central Provinces aro tho best. They 
are extensively employed in the preparation of sherbets. Tlio seeds yield a 
limpid Oin used both as an illuminant and in cooking. In times of scarcity 
they are pulverised and baked into bread. In medicine, they are in considerable 
demand on account of their cooling, diuretic and strengthening qualities. [Gf 
Ain-i-Akhari {llloiihmiiim, transl.), i., 05; Garcia do Orta, Pa^eca, Coll., xxxvi.; also 
Comment, by Ball in Roy. Ir. Acad.^ 3rd. sor., i., 053 ; Liiischoton, Voy. E. Ind. (ed. 

Hakl. Soc.), ii., 35 ; Mandelslo, Travels, 1038, in Olearius, Hist. Muscovy, etc., 

1662, 86; Buchanan-Hamilton, Stat. Acc. Dinaj., 196 ; Lawrence, Valley of 
Kashmir, 348; Pirminger, Man. Oard. Ind. (ed. Cameron), 1904, 230, etc. For 
the Anguria or Batiec or Pateca :—-llauwolf, Trav., ii., 4, in Kay, Collection Travels, 

1738, 124; Coryat, Crudities. 1011, i., 396; Salmasius, Horn. Hyles latricos, 
in Plin. Exer., 1689, 37; Kumphius, Batteca or Battich, Herb. Amb., 1750, v., 

400-3, t. cxlvi. ; Joret, Les PL (kins VAntiq., 1904, ii., 252 ; etc.] 

Vap. flstulosus, Stocks; Duthie and Fuller, l.c. pt. ii., pi. 47; the 
tanduSy tendu, tensi, tinda, rneho, alvinda, titak, etc. 

This seems a peculiar form fairly local and much less known than the pre¬ 
ceding. Chiefly met with in tho United Provinces, Panjab and Sind, whore it 
is specially designated diPpasand. Cultivated along with other melons from Vegetable. 
April to October, and eaten as a VEGKTABnE, not as a fruit, being cut into sec¬ 
tions, the seeds removed, then boiled in water, next in milk. Cut into still 
smaller pieces it is cooked in curry, and also fairly largely pickled and candied. 

It is in much demand both by Muhammadans and Hindus, but appears as a 

rule unknown to Europeans. The seeds are used medicinally. They are Medicire. 

also dried and oaten parched. 


CITRUS, Linn, ; Boiiavia, Cult. Oranges and Lemons Ind., etc., D.E.P., 
1890; also FI. Assyr. Monuments, 1894, 65-72 ; Victor Loret, Le Cedratier, 333-68. 
1891 ; Garcelon, Fifteen Years with the Lemon, 1891; Moore, Orange Literature 
Culture, 1892; Nicholls, Textbook Trop. Agri., 1892, 144-58; Cooke, or^e, etc. 
FI. Pres. Bomb., 1901, i., 188-91; Duthie, FI. Upper Gang. Plain, 1903, 

139-42 ; Prain, Beng. Plants, i., 306-7; Firminger, Man. Gard. Ind. (ed. 

Cameron), 1904, 276-84 ; Brandis, Ind. Trees., 122-3; Rutace^e. Production in 

The different forms of the Orange, the Lemon, the Citron, the Lime the Tropica. 
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THE ORANGE AND LEMON 

and the Pomelo constitute a tropical assemblage of fruits in many respects 
comparable with the apple, the pear, the peach, the plum and the cherry 
- a temperate series—though the former are infinitely more valuable 
than the latter, because more widely cultivated and more extensively 
ns(‘(l. Moreover, sin(*e the orange is consumed very largely in temperate 
climes, cultivation in the tropics has to be made on the basis of the foreign 
as well as the local demands, so that oranges, lemons, etc., have become 
regular articles of trad<‘ all over the world. Until very recently Europe 
obtained its supplies of th(‘se from the warm temperate tracts of South 
Euro])e itself and from tin.* islands of the Mediterranean and the At¬ 
lantic, adjac(‘nt to Africa. For some years the (piicker transit of steam 
juivigati^i^n lias ])ermittcd sup])lies to be tlrawn from a greater distance 
than fornnulv, and both Europe and Aiinn'ica have, in consequence, come 
to be v(‘iy larg(‘!y supplied by the West Indies. The great success recently 
of tln^ fruit trade of these islands has giv(*n a useful suggestion of India’s 
possil)iliti(‘s, Th(*re would seem every chance that a large trade may in 
tin* future lx* dom* in exporting some of tln^ fruits of India to Europe, more 
(‘specially the thin-skinned Bombay pomelo. [fV- F(*rrari, Ilesper., 
Kilt) ; Jonston, J)endr. Hist. Nat. de Arbor., 1662, 10-27, pi. vi-xviii.; 
Koinin(‘lyn, IJesper., 1()83, 1-47; Salmasius, Pliti. Ejer., 1689, 666-77 ; 
Lecomte, Beschr. Keyser. (Aiina, 1698, 79; Sterbeec^k, CUricult., 1712, 
1 tit), ()6 181 ; Aolkamer, Nnrnh. Ilesper., 1708-14 (2 vols.) ; Clarici, 1st. 
delle Piante, 1726, pt. iv., 593-751; Rumphius, Ilerb. Arnh., 1750, ii., 
tt. 21-35; Forster, PI. Esc., 1786, 35; Gallesio, Trade du Citrus, 
1811; Macfadyen, Citrus of Jamaica, in Hooker, Bot. Misc., 1830, 
i,, 295; Targioni-Tozzetti, Cenni Storici, etc., 1853; also Review 
of sann* by Bentham, Journ. Ilort. Soc., 1855, ix., 133-81; Risso 
(‘t Poit(‘au, [list, et Cult, des Oranyers, 1872; l)e (.^indolle, Ori(j. Cult. 
Plants (Engl, transl.), 1884, 176-88 ; Lelong, Cult. (Htrus in California, 
19(K).| 

History.—So much lias lieeii said on thti history of the species of C’lfniw in 
the worUs above indicated, that it seems almost snperfluons to attempt a 
rt'view of (lie more interesting partaailars, except such as have a practical bearing 
on India. The Sanskrit and Chiiu'se records of tlu^ properties and uses of those 
plants carry our knovvledgo back to a time prior to the first mention of the 
European tradition of the Garden of Hesperides, with its golden-coloured and 
laamtiful fruits, wliatover tliese may have been. [C/. Susruta, Ayurveda, 
(d’ilanvantare) ed. Hessler, 1S44, iii., 179.] 

It stMuns fairly certain that the citron fruit had boon carried to Europe 
by traders long before the attempt was made to cultivate the plant there. 
Jt \\as valued as a ])erfume and also used to protect clothes from insects. 
Pieces of certain imjiorted coiiift*rous woods were similarly so omjiloyetl, and 
the Homans appear to have supposed that the fruits brought from Media were 
those of the self-same plant as the scented cedron wood. Tliere can be little 
doubt, therefore, that the modern word Citrus was derived from Cednm and 
<uves its origin to the circumstance mentioned. 

Theophrastus (about .‘150 n.c.) calls it the Malum Midicum or Molurn As¬ 
syrian urn, and thus may be viewed as confirming the early traditional source 
of the Citron. But he speaks of it as raised from seed sown in vases and seems 
to be alluding to tliat instance from hearsay, as tlie practice with the Medes, 
rather than to be narrating a custom followed by tlio Greeks. There is, how- 
e\ or, an amusing story contained in a fragment of tlie comedy of the Antiphanes, 
(|m)ted by Atheiuvus, which, if it can be trusted, would suggest a possible much 
earlier cultivation in Europe than can be established by direct historic facts. 
So again the compilation known as the Ocoponica (prepared in the 10th century) 
is supposed to be quoting certain authors wdio de.scribe the cultivation of the 
citron several centuries before Christ, but here again it is perhaps hardly de¬ 
sirable to put much confidence in these wTiters. It may thus bo affirmed that 
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direct evidence of cultivation in the gardens of the Romans does not exist prior 
to the first century of our era. 

Palladius {De re Rustica, iv., 10), who lived possibly about the fifth century(A.D.), 
narrates the methods pursued by him in cultivating the plant in his Sardinian and 
Neapolitan possessions, so that its cultivation in Italy by the Hrd or 4th centuries 
may bo accepted as having been fully established, though for many centuries tho 
progress made in Europe was but slow, down to the 11th or 12th centuries. 

It may be said that while the orange is indigenous to China, and the limes IJerivation of 
to India, that the citron originated very possibly in Persia and jMedia, while the Citron, 

lemon is so closely associated with the Arabs as to suggest its having come 
from Arabia. The Arabs, at all events, carried its cultivation to Africa, Egypt 
and Europe. In tho 10th century, for example, wo read of tlu^m conveying it 
from tho gardens of Oman to Palestine and Egypt. So also it is goner/illy 
accepted that tlie fruit held in tho hand by the Jews during the Feast of 
Tabernacles has for many centuries past been tho citron. Risso has, however, 
produced evidence which ho thinks goes to show that the Hebrews did not very 
possibly know the citron much before tho beginning of tho Christian era, hence 
he contends that it was very likely not tho fruit so used by the early Jews. 

Other writers have, however, contended that tho Jews vvc'io scarcely likely 
to have changed tho symbol and yet retained the ceremonial. And it is, more¬ 
over, well known that a close relationship subsisted for many centuries bt^tvvoen 
tlui Hebrews and the {leople of Media and Persia, so that there is no reason why 
they should not have known of the citron long before the Romans. There is, 
however, a long interval between tho first European classic references to tho 
plant and the detailed accounts of medicinal and horticultural writers. To 
bridge over this gap, Loret assumes a knowledge in these plants, possessed 
by the Arabs, Jews and Egyptians, very much more ancient than the earliest 
historic record. For example, the earliest Arab and Persian writers who know of Arab Writers, 
the citron and lemon are :—Serapion {De Simpl.y i., 1) and Rhases {Cont., i., ult. 
i., 219), who describe the former, while the latter is alluded to by Ibn Baithar. 

Avicenna {De Med., ii., 2, 1IG, 433)—the author most frecpiently cited—apparently 
confused those plants. \Cf. Paulus /Kgineta (Adams Comment.), 1847, iii., 472.] 

The orange was not known until much later than tho citron or lemon. 
Targioni-Tozzetti tolls us that it was conveyed from India to Arabia about the 
9th century. Wo have no knowledge of its having reached Europe for a couple of 
centuries later, when it seems to have boon carried by tho Moors to Seville. In 
the 13th century wo read of its cultivation at Palermo and Rome. But, according 
to tlie most generally accepted opinion, the bitter orange reached Europe before 
the sweet. Lecomte says that tho Portuguese claim to have taken tho sweet 
orange from China to Portugal somewhere about 1545. 

It is remarkable that many of tho Indian author.s, who might bo expected IiiJiun Authors, 
to afford useful historic particulars regarding the citron, lemon and orange, are 
silent regarding these plants. Marco Polo makes no reference to them, but Varth^ma 
{Travels (ed. Hakl. Soc.), 1803, 190), who in 1510 visited Cananorand subsequently 
Ceylon, speaks of tho sweet oranges {melangoli) of both places, and says of Ceylon 
that they were tho finest in the world. Vertomannus ( Voy., in Hakl, Voy.y 1811. 
iv., 577), a gentleman of the city of Rome, who also visited Cananor and Narsinga 
in 1503, says the “ soyle boareth neyther wheato nor vynes, or fewe other fru^tes, 
except Oranges and Gourdes.” Baber {Mernoires, 1519 a.d., 327-9) mentions nine 
different kinds of I’itruf*, as known to him. This is tho earliest complete statement 
regarding Indian cultivation. Tho Ain-i-Akbar% written 1590, amplifies some of 
the particulars given by Baber, but adds nothing very material. \Cf. Blochmann, 
transl., i., (>9; also Jarrett, tramsl., ii., 124.J The Emperor Akbar, wo are told, 
encouraged the cultivation of all fruits and brought expert gardeners for that 
purpose from Persia and Tartary, who doubtless curried to India with them all 
that was good and desirable in the way of now fruits from their own countries. 

Linschoten ( Voy. E. Ind. (ed. Hakl. Soc.), 1598) makes frequent mention of the 
oranges, lemons, etc., of India, Ceylon and other countries visited, but in such 
language as to imply that his readers knew everything about them. Rheode, Wild 
on the other hand, who, in 1G86, figiured and described the plants of Malabar, 
and thus practically of Cananor, makes no allusion to the orange or the lime, 
while Herbert {Travels, 1677, 333) speaks in the highest terms of the oranges 
and lemons of Mangalore^ : in the case of the oranges, “ tho rind,” he tells us, 

“ was no less pleasant than the juice.” A century or so later Rheede and 
Herbert were followed by Rumphius, who gives a full description of several 
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oranges, lemons and pomelos. One or two of these ho speaks of as wild. The 
sweet orange, however, ho regarded as a native of China, but adds, “ some con¬ 
sider it a native of Amboina.” Numerous writers refer to the efforts made in 
India to improve and increase the orange and lemon supplies of that country. 
U'hore need, therefore, be little cause for surprise that the oranges of Cintra 
Hhf)uld have reached India oven before Baber’s time. Dr. Hunter long years ago 
that the name foronr of our best-known forms of orange, viz. 

(of Baber) or nantara {nfi it is nowadays called), was but a Hindustani corruption 
of Cintra, tlius inrli(*ating its having been brought from Portugal. The name 
a If Tfi II fill 1*1 given by botanists to the orange does not come from auram gold, but 
is derived from the Arabic nurandj. This became wdre/id/ {narang) in the Persian, 
and its ecjuivalont in Sanskrit is ndgaranga and in the Hindustani ndrangi. Names 
that begin with rmr generally denote fragrance. The name orange came to English 
through tlio Moors, and becamendran/o in Spanish, larangaiw Portuguese, arancio 
in Italian,^oran^er in French, orangenbaum in (Jernuin, and the like. [Cf. Ligon, 
Hist. Barbados, 1(557, 09; Terry, Travels E. Ind., 1005 (ed. Havers), .343; Ovington, 
Voy. Suratt, 1089, 423; Le (.’omte, Mem. de la Chine, 1690, i., 173; also Bret- 
Hchneider review, Hist. Kurop. Bot. Disc, in China, 15 ; Forster, PL Esc., 1786, 36 ; 
h.I.C. First Letter Book, 81 ; Wise, Hindoo Medicine, 191 ; Wiosner, Die Rohst. 
des Flinnzenr., i. ; 053, ii. ; 584, 031 ; Jorot, Les PI. dans VAntiq., 1904, 282-3.] 

C. aurantium, Linn.; FI. Br. Ind., i., 515; Roxburgh, FI. Ind., 

111., 302 ; Woodrow, Note on the Oranges and Lemons of India, 1890; 
Dcinan, Relative Merit oj Stocks omvhich to Bud Oranges, (J.S. Dept. Agri. 
Bull., 1891, No. 4; also Division of Pomology, Bull. No. 1, 57-87 ; Rept. Settl 
Amherst, 1891-2, 47-50, 160-1; 1896, 24-5; Kew Bull, 1894, 117-9 ; 1895, 
266-71 ; Webber, Fert, oj Soil as affectimj the Orange in Health and Disease^ 
ill U.S. \ earhook Agri. Dept., 1894, 193-202 ; Stephen, Supi. 6 lov. Gardens, 
Nagpur, 1899 ; Mukerji, Handbook Ind. Agri., 1901, 490-2 ; Aaronsohn 
urul Soskin, Die Orang. von Jaffa, in Der Tropenpflanzcr., 1902, vi., 341-62 ; 
Cooke, FI. Pres. Bomb., 1903, i., 190-1 ; Duthie, FI. Upper Gang. Plain, 

190.1, 141-2 ; The Bitter (or Seville) and also the Sweet Orange. 

The bitter (or Seville) orange, though sometiines spoken of as indi¬ 
genous to India, is there very little cultivated. The so-called wild, or 
perha[)s only fully acclimatised plants that have been recorded as met with, 
are botanically nearer the sweet than the bitter (or marmalade) orange. It 
seems highly probable, on the other hand, that at least some of the forms 
of the Sweet Orange came to India via Assam, the route along which many 
other Chinese plants have passed westward into Hindustan. There may 
be said to be four or five chief centres of Indian orange production :— 
Sylhet in Assam ; Nagpur in the Central Ih'ovinces ; the lower ranges of the 
Eastern and Central Himalaya (Sikkim, Nepal, Carhwal and Kumaon); 
Delhi ill the Panjab ; and the Deccan and South India (Poona, Coorg, etc.). 

Bonayia speaks of four chief races of this fruit, viz. (1) the Santara (a 
word which he writes “ Stintara ” and regards as of Sanskrit origin and 
not (as stated above) a corruption from Cintra) ; (2) Keonla, or the 
common naringi, produced here and there all over the country in gardens, 
not special plantations ; (3) the Malta or Portugal~t\\e blood-orangei 
introduced in 1852 and now fairly successfully produced at Gujranwala 
and also in gardens at Lucknow ; and (4) the Mandarin of some writers 
(r. Hohilis, var. major), a native of China and Cochin-China and the 
lanjerine ((\ nohilis^ var. minor). Both those are occasionally met 
with in gardens but can hardly be regarded as important Indian fruits, 
although one of them appears to have been crossed with the santara in 
prodiKang an orange commonly met with in some parts of the Deccan 
and South India, which is sometimes called “ Indian Mandarin.” 

ihe santara or sungtura (ndgaranga of Sanskrit) is by far the best 
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quality, and niay be said to be distinguished by its yellow colour and 
loose skin or jacket. This is the orange of the special Indian plantations 
where orange-growing becomes an important industry. But there would 
appear in India to be several very distinct forms of the mntara, due very 
possibly to peculiar methods of cultivation or special climates. The uacos. 
distribution of the races of sanlara orange might be given as follows :— 
in the north, Nagpur, Delhi, Alwar, Gargaon, Lahore and Multan ; in 
the west and south, Poona, Shevaroy, Madras, Ooorg and Ceylon ; in the 
east, Nepal, Bhutan, Assam, Khasia and Burma. 

The Sylhet or more correctly the Khasia orange is the best of Sylhet and 
the series, and it may be described as the fruit known in Europe as the Khasia. 
China orange. One of the most useful papers on tliis subject is that China Orange, 
by C. Brownlow (Journ. Agri.-Hort. Soc. Ind., 1861>, 372, briefly reviewed 
in the Dictionary). The Sylhet orange, he says, is invariably raised 
from seed, and the plants come into bearing in four to six years. It 
is believed that the seedlings do better than grafts or buddings, though 
the latter come sooner to maturity and afford a more uniform quality. 

When grafting is pursued the stock usually employed is the lime, and 
some say the wild plant is preferable to the cultivated. 

Since the present article was penned, B. C. Basil has contributed Khasia 
(Agri. Journ. Ind., 1906, i., pt. i., 62-7) a most interesting account of the Hills. 
Khasia hills orange and its cultivation, for which space can only be found 
for the merest abstract. The area where produced, he observes, is com¬ 
prised within one hundred square miles. The plantations commence on 
the plains and rise to an elevation of 1,500 feet. The gardens extend 
thus for some distance into the interior along the deep valleys which cut 
up the southern face of the Khasia hills. From that narrow tract of 
country is drauii the bulk of the oranges consumed in Bengal and Assam. 

The great earthquake of June 1897 destroyed, however, a large number tiio Earthquake, 
of the orange gardens, many of the mOvSt productive of which lay on the 
banks of the hill streams and owed their fertility to the silt left by the 
annual floods. The orange is said to do best on limestone soil. The 
Khasia people recognise only one variety, though they admit a wide range Limestone 
in quality exists—dependent mainly on soil and the aspect of the garden. 

The special merits of individual plants are not perpetuated owing to the 
almost invariable habit of raising stock from seed. The fruits with thick aaised by seed, 
rind are preferred even though the pulp is less juicy, because they stand 
handling better. So also late ripening is advantageous in point of price. 

Basu’s account, it may be observed, differs here and there very 
slightly from that given by Brownlow. Seedlings, he says, are trans- Trauspiantmg. 
planted when two or three years old, and during May and June. A hole 
is made and the young plants deposited at distances approximately of 
10 feet apart. Manure is never used. By the end of the rains a number 
of shoots have usually formed, and in time one of these is preserved, and 
the rest, as also the parent stem, removed. The plants begin to bear in oome into 
eight to ten years and the duration is uncertain owing to the ravages of bearing, 
the borer insect, which destroys large numbers of plants annually. The 
orange season commences in November and closes in March. The export 
is in the hands of Bengali traders, who mostly live in Sylhet, hence the 
orange being often spoken of under that name. The usual wholesale 
price is from Rs. 10 to 20 per “ hundred,” equivalent to about 2,300 fruits. Price. 

The supply intended for Bengal is taken down to Chhatak. If carefully 
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arranged on a trellis, no two fruits being allowed to touch each other, and 
then suspended from the roof of the house, the fruit may be preserved 
for months. 

Tliis orange is conveyed by boat to Calcutta, where it is sometimes 
spoken of as from which circumstance Prain thinks it may 

be inferred the orange w'as derived from the kingdom of Comilla to the 
east of Calcutta, and not from Upper India. There is but one complaint 
in Bengal again.st tlie present supply, namely that it comes in the cold 
in place of in the hot sea.son. This has led to numerous efforts, with 
indifferent results, to obtain a second supply of equal merit from other 
localities. In Kulln, for example, the fruiting season is much later, and 
an (dfort vhas a( i ordingly been put forth to send supplies to Simla in 
April and Mav. 

Nagpur. —Mr. J. H. Stephen, Superintendent of the Government 
Botanic Garden.'!, Nagpur, published in 1899 an instructive account 
of the production ot oranges in the Central Province.s. Mr. A. Ross, in 
a letter published in Firminger (Lc. 277), furnishes other particulars 
of interest. Sb'pheu inspected several large orange plantations and 
found that where carefully cultivated and liberally irrigated the trees 
wer(‘ healthy and fruited freely; where neglected, the yield was so low 
that the gardens were not remunerative. In every instance the plant 
grown was tin' Nagpur snvtra budded ou the sweet lime. This is believed 
to produce a thinner skin and a sweeter and more luscious fruit than when 
})udded on the citron or jamhiri. The Sylhet system of raising from seed 
seemed nowhere to be followed, because it is believed that such plants 
take from fifte(*u to twenty years to come into bearing. The lime is sown 
in January to March, aiid when a year old the budding of the orange is 
made on the seedlings. They mature in the sixth or seventh year, and 
in about nine to twelve years are in full bearing: after that date they 
decline. In Nagpur the orange yields (or can yield) two crops a year. 
The plants flower in February to March, and the fruit is ripe in 
November to Decembm' or January. The second dowering is in June 
to July, and the fruit ripens in March to April. The oranges of the 
second crop are the sweetest, and, coming as they do at the beginning 
of the hot season, are much valued. These are plucked green, and thus 
are rarely allowed to change into the characteristic yellow colour of the 
other crop. On this account some writers have regarded them as being 
bergamot oranges. 

About the middle of May the roots are exposed and the plants 
manured (according to Ross, the roots are exposed and the manure given 
in October). Pruning is unknown in the Nagpur groves, and, except to 
be watered freely in the hot season, the plants receive little or no further 
attention. R. 8. Joshi, Rai Bahadur, has just publishetl an account of 
the orange cultivation of these provinces [Afjri. Jouni. Ind., 1907, ii., 
pt. i., 64-9) which will be found to richly repay perusal. In the details 
of cultivation he make.s, to all intents and purposes, the same facts as 
already exhibited. He urges the necessity for high cultivation, especially 
on soils with a liberal supply of lime, and reaffirms belief in budding. 
“ The stock generally used,” he says, is the sweet lime {^nitha nimhu), 
but the common citron (zamhuri) is also very often utilised. Buds of 
the orange grafted on the latter stock produce trees which yield fruits 
with a very loose skin, whilst those on the former stock have a more closely 
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adhering jacket, showing that the stock has a distinct influence on the 
bud. The loose-jacket oranges are preferred for local consumption but 
are not so good for export, as they do not stand carriage well. Trees 
raised from citron stock come into bearing more quicklv and have a 
somewhat longer life, but the fruit from the sweet lime is sweeter and 
has a thinner skin.” 


Speaking of the diseases of the orange, Joshi sa}/s that in Nagpur Di^exse?. 
the most serious is caused by a fungus which results first in the withering 
of the tips of the branches, the rot gradually extending down till the whole 
tree is destroyed. The produce of the Nagpur gardens goes mainly to Exports to 
Bombay, but recently Calcutta has drawn on the Central Provinces. If 
the late crop could be made a special feature, it seems probable the Nagpur 
supply would be much appreciated by Bengal. 

DelhL —The oranges of this locality are inferior to those of Sylhet and Delhi 
Nagpur. The rind is thick and the juice relatively poor, both in flavour 
and quantity. The supply of the so-called Delhi orange, which, in ad¬ 
dition to meeting the local markets of the United Provinces and the Panjab 
is to some extent drawn upon by Bombay, comes from the neighbourhood 
of Delhi itself and from Gargaon, Saharanpur and Alwar, etc. Nepal, 

Garhwal and Kumaon produce small but sweetly flavoured santara samara 
oranges. Dr. Bonavia tells us that the sweetest orange he ever tasted 
was grown in Nepal. 

Poona ,— Woodrow wrote a useful report of the orange cultivation Poona, 
of Western India which was published by the Director of Land Re(?ords 
in 1890, and subsequently epitomised and amplified by Cooke. In 
addition to the santara orange, the Iddu of the Deccan is largely produced. 

This has often a malformation in the form of a supplementary series of 
pips near the apex. The Mozambique orange and also the Mandarin, Hybrid 
or what is so called {Idl Iddu), are frequently met with. Indian Mandarins 
are good to look at but inferior in flavour, and, as already observed, the 
Idl Iddu is probably only a hybrid Mandarin. 

The Coorgf Mysore and Nilgiri oranges are much spoken of, and Coorg, 
constitute the chief supply of the city of Madras. The Coorg is the Mysore and 
form most in demand. It seems a cross between the ordinary santara 
and the Maltese. Mr. Gustav Haller {Agri, Journ. Ind., 1906, i., pt. ii., 

127-9) has very recently written a useful account of the “ Orange Cul¬ 
tivation in Coorg.” The method of cultivation he speaks of as very 
simple. Seeds are sown in nurseries, where the plants remain till they are Raised from 
one or two feet high, and are then transplanted 18 to 20 feet apart. The 
only subsequent attention given is to protect the plants from damage by 
cattle and to keep the fields clean. At six to seven years the first crop is Bearing, 
picked; and if success is to be attained the plants must now be manured, 
but very little is usually done in this respect. The flowering seasons are 
October to December, and again April to June, The fruits of the former Seasons, 
are of little consequence, as they do not ripen properly and constitute 
the so-called monsoon crop, for which there is little demand. The other 
crop is of great value, is harvested from January to March, and is known 
as the hot-season crop. The average duration of the plants would appear 
to be about thirty years. Lastly, Haller discusses the diseases and Diseases, 
pests of the orange, and mentions a Loranthus parasite and the borer 


beetle as being the most prevalent. 

trade In Oranges. —It is quite impossible to furnish any particulars Trade. 
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as to the extent of the traffic in these fruits. They do not appear sepa¬ 
rately in either of the records of internal traffic or external trade. In 
the Aanam Administration Report for 1901-2 it is stated the exports, 
from that province came to 74,000 maunds, valued at Ks. 2,80,000. But 
we have no information as to the area and yield for the whole of India, 
and therefore the total production cannot be even conjectured. The 
suggestion has been made above that India might with advantage follow 
the lead given by the West Indies, and look to Europe and even America, 
as hopeful markets for the profitable disposal of surplus fruits. Before 
this can be seriously contemplated production must be put on a more 
certain basis than at present, and this is not likely to be accomplished until 
European planters of India are induced to become orange growers. Some 
few years ago (1894-b) a few parcels of Nagpur oranges were sent to London. 
Messrs. W. Hutchinson & Co. reported on these. The brokers pronounced 
the fruit th(‘ best they had ever seen, and valued the oranges at 3d. 
api(‘ce. They arrived when the supply of oranges from other countries 
had come to an end, and were thus much appreciated. The supply was, 
how(wer, discontinued, and never seems to have been again renewed. 
To organis(‘ and maintain a foreign market an unfailing supply of a fixed 
([uality must be assured. This would mean increased production with the 
definite id(‘a of (‘xport. The demands of the local markets seem to absorb 
the present supplies, and the profits of production are sufficiently high, it 
might be conjectured, to have tempted increased (niltivation. 
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C. decumana, Linn.; FL Br. hid., i., 516; Tussac, FI. AntL, 
1824, iii., 73-4, ])1. 17, 18; Bentham, Rev. of Tarqioni-TozzeUi, in Journ. 
Ilort. Soc., 1855, ix., 172. The Shaddock, Pomelo, Pumelnosc (pampel- 
ntousse, Fr.) ; the niaha-nihu, hatdvLnehu, sadaphal, chakotra or chukotura, 
hator-nehu, bijoro. papanas, honihaJinas, pumplemus, etc. It has no 
Sanskrit name. It was known to the early Dutch traders as Pompelmoes 
( - pumpkin-citron), hence some of the modern names. It reached 
India and Ceylon in the 17th century. 

The pomelo is presumed to be a native of tlie Malay Archipelago. 
Introduced into India and Ceylon from Java, hence the name hatdvi- 
nehu ; carried to the West Indies by a Capt. Shaddock. Rumphius, fol¬ 
lowed by Roxburgh, was the first botanical author who described this fruit, 
although the suggestion may be offered that the Ponuun Adami Commune 
(or Black Lemon) of Ferrari and also of Commelin bears a strong resem- 
Idance to the pomelo. It is certain that neither Baber (1519) nor Akbar 
(1590) allude to it. Buchanan-Hamilton studied (1807-11) the districts of 
“ Dinajpur, Rangpur, Paraniya, Bhagelpur, and Bihar, and the cities of 
Patna, 8hahabad and Gorakhpur. Upon each of these he submitted to 
the Government a voluminous report,” but only one, viz. Dinajpur, was 
ever published, as written by the author, and that not until 1833. He 
there says that this plant was known as hatabi, but that it could scarcely 
yet be said to have made its way from the gardens of the Europeans 
(Stat. Ace. Dinaj., 196). In 1897 I personally explored a considerable 
portion of the districts of Dinajpur, Rangpur and Bogra, and may 
safely affirm that no village exists now without its pomelo trees. In 
India and Burma at the present day, it is, in fact, one of the most common 
of fruits, but more especially so in Bengal and South India than in the 
United Provinces, the Central Provinces or the Panjab. The best quality 
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is the thin-skinned Bombay pomelo, hence the South Indian name of 
bombalinas. 

It is a favourite with the Natives of India, the pulp being either white 
or red, according to the variety grown. The best fruit is to be had about 
Christmas time, but certain qualities may be got very nearly throughout 
the year. In Bengal the season is August to December. The name 
Pomelo or Pompoleous ” (in Cape Colony, Pomeliiose) is usually 
given to the large-sized fruit, Shaddock ” to intermediate sizes, and 
“ Forbidden Fruit ” to small forms. The cells of the pulp are very large 
.and naturally separate from each other—a peculiarity that has led some 
people to speak of it as the “ Grape Fruit ” or “ Grape Orange.’' The 
separated pulp is largely eaten in India as salad. The Bombay pomelo 
is the one that should be most cultivated and exported. It may be 
raised from seed sown in February, or by budding in February to March 
on the common lime, or by layers made in pots supported high among 
the branches. Seedlings take longer time to come into bearing than 
layerings or buddings, and are less certain. 

The exports from the Bahamas, Cuba, Jamaica and Florida to the 
United States have recently assumed considerable importance. The 
traffic from the Bahamas alone was in 1902, 728,000 fruits. This shows 
what might be done were India to commence to export Bombay pomelos 
to the United Kingdom. 

C. medica, Linn.; FL Br. Ind., i., 514. There are many very 
distinct forms of this species met with under cultivation in India. Of 
these, the following abstract the voluminous information available 
may help the reader to discover the special details desired :— 

1. Var. medica proper. —The Citron, Adam’s Apple, etc;. Bears many names 
in the vernaculars of India, such as bijaura or hajauri and hijori (suggestive of 
the province of that name in Kafaristan which Baber tells us was famous for 
its citrons even in 151'.)), limhUf nimhu (or hara nimhn) turanj (its Persian name), 
honsa nebu, heg-pura, balnfiJc, mavalung, etc. Its Sanskrit names are mdtulunga, 
phalapura and vijapura. Is said to have been found wild in Chittagong 
(an opinion not alluded to in Prain’s Bengal Plants ); by others it has been re¬ 
ported as wild in the Khasia and Caro hills and also in Kumaon. 

The Citron is cultivated sparingly in the warm moist regions of India, 
one form being so large as to resemble a pomelo (is possibly the Poncire 
citron of Europe.) Another is the fingered citron, a curious fruit that 
Bona via recognises in some of the decorative designs of Assyria. It 
seems to be intimately associated with most of the weird fables that gravi¬ 
tate around the Citrus. The citron is best propagated by seeds or layers. 
Finninger alludes to the fruits being in Assam ripened within earthen 
jars before being removed from the tree. A similar practice may 
have originated the stories of citrons in the form of human faces, 
owing to the fruits having been grown within moulds of the desired 
form. 

2. Var. Limonum or Lemon. —The word lemon comes from the Arabic limun^ 
and through the Persian became the Hindi limn, limbu or nimbu. It is speci¬ 
fically known to the Indian people as the pahari (hill) nimbu, karnn (or korna) 
nebu, kimti, meta-limbu, thora-limbu, and as the kalambak of Arabic and kaVmhak 
of Persian. 

The wild form of the lemon has not been recorded as met with in 
India—the plant mentioned by Royle, Madden and others was more 
probably the lime than the lemon. Lemons are, however, fairly ex¬ 
tensively cultivated here and there all over India. Still, the true lemon 
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is hardly one of the regularly grown fruits, in the gardens of the people 
g(MK*rallv, but rather of the well-to-do and the curious. 

3. Var. aclda; Kew Bull, 1894, 113-6, 177-82 and pi. ; the Sour Lime of 
India,—This is the lemon of most popular writers, and is imdoubtodly a native 
of India. It is the true nihu or nehu, nirribu, libu, etc., and is the 'jamhiri of 
BalxT, the jamhira, limpdka, nimbuka, vijapura and vijaka (according to Dutt) 
of the Sanskrit authors (Susruta (ed. Hessler), 1844, i., 86). This is the plant 
usually met with in a wild state in the warm valleys of the Himalaya. There 
HH' numerous cultivated forms of it, the two chief being a round lime {pdti-nemhu) 
and a long lime {kdghzi (kagu)i) -nimhu or thin-skinned nehu). The thin-skinned 
liiiK'H of Jaunpur and Azamghar are celebrated. Then there are in addition 
the pati or small round lime, the gord or oval fruit, the Chini-gora, which much 
resemliles an orange, the kdmurdli, a very largo lime, the khatta of Upper India, 
tlif' Hajourai^limca—a sort of citron-lemon, the gungoU and Bihar'i and many 
otluTS. 

The Sour Lime is easily reproduced by layers or seeds, the finer qualities 
being budded on the commoner and hardier wild stocks. The wild 
lime is, in fact, the chief budding stock for all species of orange, lemon 
or citron. The juice of this fruit is universally used for flavouring soups, 
(•urii(‘s, fish, etc., since it imparts a pleasant acid taste and agreeable 
flavour. It is also largely used in domestic medicine. The small sour 
limes are extensively employed for sherbets and in the manufacture of lime- 
juice, and the large ones made into various preserves. Baber refers to 
several forms of lime, so that we have abundant evidence that they have 
b(‘en known and valued in India for many centuries. 

In the West Indies the lime is specially grown in Montserrat, 
Dominica, Jamaica and Trinidad on account of the juice—the lime-juice 
of comm(‘rce. The reader will find a highly instructive paper on the 
West Indian Lime Industry, written by A. J. Brooks [Journ. Boy, 
Jlort. Sac., 1907, xxxii., 172-88). It will be found to deal with the 
following among other subjects of interest:—History, Cultivation, Pests, 
Fruiting, Essential Oil, Raw Juice, Concentrated Juice, Citrate of Lime, 
Green Limes, Improvement of the Lime, etc. Brooks informs us that 
“the juice is exported in its natural or ‘raw’ state, or as ‘con¬ 
centrated ’ juice, the latter being one of the chief sources of citric 
acid.” There would seem no good reason why India might not parti¬ 
cipate in this trade. 

4. Var, Limetta or Sweet Lime of India—the mntara nibu, mitha-nibu, 
ainritphal elemitchum, thunbayei, etc., and the madhukarkatika of Sanskrit. 

Wight regarded the sweet lime as indigenous to the Nilgiri hills. 
It was known to Baber, who apparently did not much appreciate sweet 
limes or sweet oranges. In the Turki copy of his Memoirs there is a 
footnote written by his son Humaiun to the effect that Baber’s dislike 
to the amratphal was “ a consequence of his having been long and much 
addicted to the use of strong drinks, whence he naturally did not like 
sweet things.” It has, however, very little flavour except that of sweet¬ 
ness, but being in season in August to October, when oranges are not pro¬ 
curable. it is much appreciated by many persons as a cooling and refreshing 
fruit. But it seems highly likely that the sweet lime has by many writers 
been freipiently confused with the bergamot or green orange. It is eaten 
fresh, or after being preserved or cooked. 

The sweet lime is very largely employed by the Delhi orange-growers 
as a stock on which to bud the santara orange, and this circumstance may 
to some extent account for the peculiar flavour of the best Delhi oranges. 

Conclusion—It has not been found possible to afford space for more 
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than the merest outline of this subject. Details of cultivation, of the 
diseases to which the various species are liable, as well as of their re¬ 
spective industrial and medicinal uses, have had to be all but omitted (see 
Vinegar, p. 1110). Consult the Pharmacographia Indica for therapeutic 
facts, and for particulars regarding the perfumes, Gildemeister and Hoff¬ 
mann’s Volatile Oils (1900, 460-85); as also the admirable paper by Burgess 
and Child in the Journal Society Chemical Industry (December 1901). 

The cultivation of oranges, lemons, pomelos and limes of India, if industrial 
organised on a more extended and systematic fashion than at present, 
would of necessity involve full advantage being taken of each and every 
profitable outlet, such as the preservation of the fruit (candied), the pro¬ 
duction of lime-juice, and the manufacture of perfumes and oils (citral, 
bergamot, neroli, etc., etc.). The “ oil of lemon ” is one of the chief on oi Lemon 
industries of Sicily. The summer crop is exported as fresh fruit, the 
autumn or winter crop is manufactured locally into the juice and oil for 
which that island is famed. But it is regarded as very injurious to allow 
a tree to fruit twice a year, and hence the December (Top is, as a rule, 
preferred. The lemon begins to yield when five years old. When fifteen 
to twenty years it giv'es 1,0(X) fruits, and when full grown may afford from 
3,()()0 to 5,000. In the production of oil and juice, the fruit is cut into pieces, 
the pulp scooped out from these, the peel soaked in water for an hour 
or two, and then pressed by hand over a sponge in order to separate the 
oil. If candied peel is to be prepared, only half the oil is so expressed, 
otherwise as much as can be s(]ueezed out is taken, and the waste peel 
given to cattle. The pulp is pressed for juice and the residue used as 
cattle food. Such is in brief the process usually adopted in the preparation 
of lemon oil and lemon juice in Sicily. 

If an Indian industry were therefore organised, a large share in the Future 
profits of cultivation would have to be derived from these and other 
sources. Much care would have to be expended in selecting the best 
stock and in ascertaining if the lime, in place of the lemon, would meet 
all the necessities of trade. The lime would in all probability be better 
suited to the climate of most districts of India, but there exists a wide 
range of forms from which to select. To organise an export traffic in fresh 
fruit, it would be indispensable to have special shipping arrangements, 
since the fruit would be greatly injured if consigned to the hold along 
with mixed cargoes. Quick trai^it, careful packing, ajid good storage are 
essential to success. [Cf. Kew Bull, 1892,108 ; 1894,114 ; 1895, 266-71.] 

CLAYS, BRICKS, PpXTERY, ETC.—Ceramic Art and 
Wares. —Montgomery Martin, Hist, E, Ind, ((compiled from Buch.- ii., 860 - 8 . 
Ham. Repts,), 1838, i., 347-9, 535-6; ii., 165, 167-72, 256-7, 948-55, Clays, 
pi. xiv. ; iii., 208, 681 ; Mallett, Bee. GeoL Surv. Ind., 1889, xxii., 

139-48; Holland, Bee. Geol. Surv. Ind., 1905, xxxii., pt. i., 104. 

The gil, chikni, ckikita, mati, sangi-i-dalani, kdllmunnu, tannab, krishna 
mirtika, etc. 

Sir T. H. Holland, Director of the Geological Survey of India, in hia 
Review of Mineral Production (l.c. 104), observes that no statistics 
approaching any degree of completeness are obtainable to show the extent 
of the undoubtedly great industrial value of the clays in India. They 
include the common clays used all over the country for the manufacture 
of bricks, tiles, and the cheaper forms of pottery ; finer varieties, used 
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lor glazed pottery, which in places has obtained a reputation for artistic 
merit; fire-(days, raised in considerable quantities on some of the Gond- 
wana coal-fields ; and fuller’s-earth, which is mined in the Central 
Provinces and in Rajputana.” In these brief sentences Holland has 
furnished the chief kinds of clays met with in India. In the remarks 
that follow^ these will be severally dealt with, except that, as a matter 
of convenience, the clays used for all kiiuls of pottery (unglazed, painted 
and glazed) will be taken up last instead of second :— 


Bricks and 
Tiles. 

History of 
Europeiiii 
Production. 


Parly I mini 

ProdlK t loil. 


Th*«c Kind.s, 


Strength and 
Durability. 


k and Tile Clays* —Until the middle of the last century 
it wh'is thought necessary to import bricks from England, and that pre¬ 
judice served to (hy-^troy the hopes of Mr. George Maedonald, wiio in 1866 
lieeaiue virtually lh«‘ pioin^er of European brick-making and pottery in 
Tndia. H(‘ failed disastrously to interest the Govoriiinent engineers and the 
building trade in the products of his factory at Raniganj (Raneegunge). 
In 1881 Mr. J. H. Gla.ss directed attention to the Jabbalpur supplies, and 
as a <;ousc(jiicnce the Geological De]3artment deputed Mallet to inquire 
into th(‘ clays of the Central Provinces, the result being that the claims 
of L'maria w’ere urge<l very strongly. It w^as pointed out that Goiuhvana 
clays were abundant, coal and fire-clay on the spot, felspar obtainable 
within four miles, w’hih* chalcedony might be collected in the Maltanadi 
near Cdiandia. Messrs. Burn A Co. had meantime founded their potteries 
on th(‘ very spot where' Macdonald failed. It is said they now' turn out 
about 60.(KM) l)ric.ks a day, including glazed bricks for bathrooms, and 
bluc-che(jucred damp-proof bricks for stores and godowiis. And about 
th(‘ time of Malh*t\s report they extended their operations by opening 
out tlh'ii; Jal)bal})ur works. 

But bricks w’crc used in India long before' the arrival of the English, 
and some \'(‘ry old ediliei's, lortilications, etc., seem to have been con¬ 
struct e'd w'ith large thiu bricks not unlike those employed in ancient 
Europe. iSii(‘h bricks w'ore recently found, for example, by Dr. iStein 
in the ruins of the sfupas, etc., of ancient Khotan, of a date of the 7th or 
8th cciitury. Abul Fazl, the chronicler of the Emperor Akbar’s reign, 
mentions three kinds of bricks. burnt, half-burnt, unburnt,” and ob¬ 
serves that tlie Emperor had fixed the price for these. The first kind, 
he adds, were usually made very heavy, [f Ain-i-Akhari, 1590 (Bloeh- 
maiin, transl.), 1875, ’2'2:].\ These three grades are met with to the present 
(lay all over India, and in fact most houses, garden w'alls, etc., of the 
])(‘asauts of India arc mainly constnicti'd (wiien bricks are used at all) 
of sun-dried bricks. But if Indian tired bricks have not hitherto borne 
a very high reputation hu' strength and durability, it has been upheld 
that the cause of inferiority should more often be sought in the process 
of manufacture than in the material used. A w’liter in Indian Engineering 
(August 4, 19(K)) pointed out that in making bricks by hand it w'as very 
dilUeult to get the edgi's sharp and well detined, the onlv w'ay to obtain 
this being to use none but w'ell-made moulds and to reject at once any 
mould lound to be in the slightest degree cracked or damaged. That 
dilliculty is to a large extent overcome by the use of machinery, though 
an even greater disadvaittage at once arises, namely that machine-made 
bricks have to be transported from the brick-held to the building site, 
thus materially adding to their cost. In India it is usual to manufacture 
hand-made bricks near the place where they are to be used, and it is highly 
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likely, therefore, that the clay employed is not always the best 
that could be desired or discovered, were a search made a little 
farther afield. Finally, of course, the Indian climate is a very serious 
consideration. 

With regard to Native-made Ijricks, interesting particulars have been pub¬ 
lished by Hoey {Monog, Trade and Mamif. N. Ind., 1880, 102). He there 
observes that “ good bricks of the size used in Gov^ernment buildings are sold by 
the puzawewala at Rs. 7 per 1,000,” whilst the “ imperfectly burnt are called 
tharra, and sell at Rs. 4 per 1,000.” Lucknow, of which Hoey was specially 
writing, is naturally a great brick-burning centre, owing to the lack of stone 
thereabouts. Ornamental bricks, moulded on the face with figures and patterns, 
were formerly made in many parts of Bengal. Good examples are to be seen 
in some of the teinj^les in Cliandernagore and Hughli, but more especi<illy at 
the Kantanagar temple near Dinajpur. Tn North India, more especially in 
Lahore, carved bricks may be seen in the buildings of the well-to-do. 

It would seem likely, however, that the most important brick-making centre 
of India is the immediate neighbourhood of (yalcutta. Tanks ar(’> dug that 
can, as desired, bo flooded from the river. A cleposit of fine clay is laid down 
and successive floodings are made till a workalde bod of clay has been secured. 
Statistics are \infortimatoly not available as to the extent of production, but 
that the traffic is large can be judged by the fact that practically all the ])etter- 
class houses of Calcutta are constructed entirely of brick. It is said tliat the 
largest brick factory in India is that of Akra, near Calcutta, which turns out 
20 to 30 million bricks annually. The Cahnitta bricks are, for the most part, 
fired by furnaces, not kilns. [Cf. Alin. Her., 1808, 50.] 

Tiles .—The firms coiircrned in the manufacture of bricks are also, in 
many cases, producers as well of tiles, pipes, etc. To a very large extent 
machine-made tiles, being lighter, better and more durable, are displacing 
the old heavy clay tiles made by village potters. 

Brick and Tile Works, —It is sometimes affirmed, however, that the 
best tiles employed in India are still imported from Europe, the price 
being Rs. 15 per 100 {Capital, Oct. 15, 1903). In the S. Kanara district 
there were in 1894, 1,097 brick and tile burners and sellers ; also eleven 
brick and tile factories in the town of Mangalore, eight being managed by 
Natives. Mr. Sturrock estimated the annual outturn ot bricks at these 
factories to be 300,000, most of which are exported by sea to Bombay and 
other west-coast ports. The manufacturers sell the bricks at Rs. 35 per 
1,000. [67- Man. S. Kanara, 1895, 143-5.] According to official statistics, 

the brick and tile works or factories throughout India employed in 1902, 
0,255 persons ; in 1903, 6,435 ; and in 1904 double the number, viz. 13,781. 
These figures are admittedly open to question since they can hardly include 
the Native brick-makers, but represent rather the personnel of the Brick, 
Tile and Pottery Works run on European methods, such as those at 
Raniganj, Jabbalpur, Aligarh, Bareilly, Mangalore, Feroke, etc. It may 
be mentioned that at the Raniganj potteries alone over 1,400 persons 
are employed, of whom about one-quarter are women engaged in 
porterage. The three tile works of the Basel Mission near Mangalore 
employed 540 hands in 1903, and the three works at Feroke, Malabar, 
650 hands. 

Fullep’s-earth, also Edible and Medicinal Clays. - 

There is little information of a recent nature on these materials. Rauwolf, 
who travelled in the East (in the middle of the 16th century), mentioned 
of Tripoli that an ash-coloured earth called yialun was employed for washing 
the head, and that another earth called jusabar was eaten by ^v^omen. 
That sentence might be almost given as true of India to-day. A pale 
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yellow inufl is oaten medicinally, and sold under the name Multdm matti. 
An earth known as sang-i-hasri is said to be imported from Persia and 
used in tonic preparations, owing to the iron which it contains. Saucer- 
shaped chips of partially baked (;lay are sold in the Calcutta bazar for 
eating. Montgomery Martin (Hist. E, Ind., 1838, ii., 167) refers to a sub¬ 
stance called khari eaten by women in Bengal. Hooper [Reft, Labor, 
Ind. Mus., 1905 -6, 37-8) gives particulars of 33 samples examined. Silica 
w\is the largest constituent, eight samples having 80, twelve 70, and six 
60 ])er cent. The analysis showed that these clays had no food value. 
[('j. Hooper and Mann, Memoirs As. 8oc. Beng., i., No. 12, 249-70.] It 
is ])robable that all these clays arc nearly allied to fuller’s-carth, which 
in India isS'inployed as an external application to purify the hair and 
skin, in washing the cloths used in the manufacture of lac, indigo, etc., 
as also for W(‘ighting fabrics. It is interesting to add that the Institutes 
of Mdiui reeords the punishment to be meted out to manufacturers who 
ad<l too great a weight to the textiles they produce. The following are 
said to be the best-known Indian sources of fuller’s-carth—Colgong in 
the Bliagalpur Division of Bengal; the Central Provinces ; the district 
near Kolath in Bikaiiir, Dera Ghazi Khan and Multan in the Panjab. 
Holland says fuller’s-earth is mined in the Central Provinces and in 
llajputaiia. 

Fire-clays. Fire-clays.-- These clays are capable of resisting a very high 
temperature without fusing or fissuring. They should be as nearly as 
possibh‘ free from lime, iron or alkaliiie earths, which promote the fusion 
of silica as in glass-making. In Europe the best clays for this purpose 
are found below coal-seams, and in spite of the different age of the Indian 
coal-fields, the umh'rlying clays are found to be available for the production 
of a fairly good fire-brick material. Fire-bricks are manufactured in con- 
sid(‘rable fpiantities by Messrs. Burn & Co. at Raniganj, the clay being 
obtained locally. Promising hre-clays are also found at Jabbalpur, at Jowai 
in Assam, and at the Chanda, Umaria and Gondwana coal-fields. It is 
probable that with proper manipulation some of the pottery clays, not 
hithf'ito used for the purpose, would afford perfecth^ refractory materials. 

Pipe-clay. Pipe-clay (namani, kharra, etc.), so called in English from 

its being used for tobacco-pipes. It much resembles China-clay, but 
])ossesses more silica. Ball makes no mention of the existence of pipe¬ 
clay in India, but Moore (Man. Trichinofohj, 1878, 67) states that a 
fine bed of it occurs between Terani and Karai. Pipe-(day has also been 
mentioned as a prodiud, of the Madras forests. [Cf. Madras Man. Admin., 
1885, i., 313.] An anonymous correspondent of The Madras Weekly Mail 
(April 20. 1905) stated that the clay used in the ornamental pottery of 
Karigeri in North Arcot was a form of pipe-clay. 

Pottery-clays. —The pottery-clays of India might be popularly 
assorted according to three degrees of purity, viz. :— (a) kaolin, China 
or porcelain clay ; (&) ordinary white or glazed pottery clays; and (c) red 
or tile and flowerpot clays. The third has perhaps been sufficiently 
indicated above in connection with brick and tile clays, since most average 
good brick clays may be used for unglazed pottery. Kaolin, besides 
being employed for porcelain, is utilised in the paper and soap industries. 
It is sold in the form of large lumps of a white or yellowish-white 
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colour. It fills up the pores of the paper and gives a smoother and 
more absorbent surface. [Cf, Cross and Bcvan, Pa per-making^ 1900, Paper-maicmg. 
197.] It is formed by the gradual disintegration of felspar under 
the action of air and water, and consists essentially of a silicate of alu¬ 
minium. Its quality depends upon its whiteness and freedom from the 
coarser micaceous particles. Although there is probably nowhere in 
India an occurrence of the finest porcelain-clay, such as that of the south¬ 
western counties of England, yet there are several districts where fine 
white clays exist and are utilised for pottery. In fact the chief districts 
where such clays occur are naturally more or less identical with the localities 
whence the Indian Art potteries are produced. The following brief state¬ 
ment may be useful:— 

Ceramic Ware. —There are three classes of pottery :— {a) Aboriginal Ceramic 
work, (h) Hindu work, and (c) Muhammadan work. Ceremonial usage Ware, 
amongst the Hindus requires that pottery, whether polluted or not, shall 
be thrown away on certain specified occasions, so that there has arisen a 
large trade in a cheap material where artistic developments would be 
superfluous. So far as the production of this everyday domestic pottery potter’s 
is concerned, the potter will probably always hold an important position 
in village life. But even he is beginning to feel the stress of competition. 

Glazing is unnecessary unless the ware be meant to hold water, and since 
artistic ware has mainly been produced in the way of grain or pickle jars, 
painted or lacquered pottery is equally serviceable and infinitely cheaper Painted 
than glazed ware. Indeed, with the excaq^tion of the few examples dis- 
covered in association with the Dravidians of South India and the fragments 
of old pottery found in the Oharsada excavations near Peshawar, there 
is no reason to suppose that glazed earthenware vessels were at all used aiazcd 
in India prior to the Muhammadan conquests. The former of the two 
exceptions possibly is suggestive of the origin of the apparently spon¬ 
taneous art of glazing found at Vellore in North Arcot. Beyond the 
frontier of India, moreover, it has been recently shown by Stein {Ancient 
Khotan) that an advanced knowledge existed from perhaps the second 
century of our era. It is just possible, therefore, that the discoveries 
both in the south and north of India of old glazed pottery (and even of glass) 
indicate Buddhist rather than Hindu work. But that the glazed pottery Muiiammadan 
of India, as generally accepted by European connoisseurs, began wdth the ^ 
Muhammadan traffic in coloured tiles for mosques and tombs there can 
be no doubt. To this day the village potter (hmhdr) is nearly always The Kamhdr 
a Hindu, and he makes unglazed pottery, whilst the ceramic artist {kuzagdr, 
kashigdr) is ordinarily a Muhammadan (except in such rare and notable 
cases as that of the Hindu kuzagdrs of Delhi). Moreover the kuzagdr 
often purchases from the village potter sun-dried vessels which he after¬ 
wards ornaments and fires. It is a matter of everyday knowledge that 
the glazed vessels of recent times, so eagerly purchased by visitors to 
India, are but special adaptations gladly pursued by the Indian craftsmen 
with the decadence of the demand for tiles. In any case all present-day 
glazed pottery in India (except perhaps the Vellore work) is Indo-Saracenic 
in design, is made by Muhammadans, and sold exclusively to Muhammadans 
or Christians. Mr. Hughes Buller and Mr. Gupte recently discovered a 
kiln and rude contrivance for making pottery in Baluchistan, which seemed 
to have been used for making glazed-ware, since fragments of such pottery 
were found near by. Mr. Buller is of opinion that the fragments in ques- 
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tion arc Persian in teehnique, a view supported by the circumstance that 
there are no records of an in<li,ofenous Indian glazing art in Baluchistan. 
Deterioration. The modem demand for cheap Indian work is rapidly causing a deteriora¬ 
tion from the original tile models of former times. Fortunately the 
shapes of the unglazed and painted wares, platters, cooking-pots, water- 
jars, ete., are as yet uncontaminated by foreign demands and hence 
remain graceful and well worthy of stiuly, alike by the antiquary and 
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\Cf. Hirdwood, Indufit. Artfi Ind.^ 1S84, 387-4IS ; Mukharji, Art Manuf. Ind.j 
1888, ‘283-33 ; Journ. Ind. Art, 188.), No.s. 9 and 10 : 1886, Nos. 12. 14, 16; 1887, 
Nos. 17, 19, ‘20 ; 1888, Nos. 2.3, 24 ; 1889, No. 28 ; 1890, No. ‘29 ; 1891, No. 33 ; 
189‘2, No'^. 41, 42; 1804, No. 52; 1895, No.s. .'jo, 57. 58; 1897. No. 45; Mono¬ 
graphs, I^^ttvry and Olasstrare :—T. N. IMukharji, Bengal, 1895 ; Maconochie, 
Bo7nhag, 1895; Dohhs, Ignited Prov., 1895; Taw Scin-Ko, Bm'ma^ 1894-5; 
Watt, Ind. Art at D(dhi, 1903. 80-98, pi. ‘20 («).] 

Trade.—The value of the EARTH BN WARE and PoRCELATN (excluding 
earthenware piping) imported in 1899-19(Kj was Rs. 19,90,369, but it 
rose in tin* succeeding years, until in 1903-4 it reached R.s. 28,(X),038, and 
in 1906-7 Rs. .38,99,824. The United Kingdom usually supplies 50 per 
c(*nt., whilst Ihdginm, Germany and the Straits Settlements contribute 
b(‘twe(*n them about 40 per cent. The chief receiving provinces in 1906-7 
wt‘n* Bengal, Bombay and Burma, which took respectively quantities 
valued at Rs. 14,22,977, Rs. 12,27,104, and Rs. 8,93,767. A small pro¬ 
portion (Rs. 2,58,929 in 1906-7) was re-exported and sent to Persia, Arabia, 
the United Kingdom, Turkey-in-Asia, East Africa, etc. Earthenware 
J‘IRIN(.' (which is mentioned separately in oflicial statistics) is imported 
from the United Kingdom, and in 1906-7 amounted to 31,347 cwt. 
(Rs. 2,16.808), most of it being received by Bombay. Bitp'Ks and TI/.Es 
ar(‘ taken by India, principally from the United Kingdom and into Bombay. 
Botli in quantity and value the imports increased by more than 100 per 
cent, during the live years ending 190.3-4. In the first year of that series 
tliey W('re in number .3,641,594. valued at Rs. 2.11.255, and in 1903-4 
they wen‘ 7,135,872, valued at Rs. 5.16,610. Since then they have ( on- 
tinued to incrt‘ase to 14,922,191 (Ro. 10,64,560) in 1906-7. India also 
im])orts a small (piantitv of ( LA y. The amount in 1906-7 was 56,889 cwt., 
valued at Rs. 96,557, and the country chieliy concenuMl may be said to 
b(‘ the United Kingdom, the supply being consigned to Bombay, Bengal 
and Burma. 

The total value of Indian EARTHJJNWARE (except piping) exported 
in 1906-7 was only Rs. 44,709, consisting of certain small consignments 
from Madras, Bombay and Bengal to Ceyloit and the United Kingdom. 
EAR'l’HE.ywARE iHl'lNc, not included in the above, is exported chiehy 
from Bengal to the Straits vSettlemeiits. The amount in 1906-7 was 
7,690 ewt. (Rs. 34,368). The exports of Indian bricks and tiles go 
priiu’ipally from Madras to Uevlon. In 1899-19(K) thev were valued at 
Rs. 68,797, and in 1906-7, Rs. 1,03.314, 


p.E.P., COAL.—Ball, May}, Econ. Oeol, hai., 1881, 59-119, .592-604: Meyp, 

ii., 378-96. (fCol.Surr. hid. for past 20 j/ears: Watt, Rev. Min. Prod. Ind., 

Coal. Igq 4 . Dunstan. Coal Res. Ind.. in Joarn. Soc. Arts, Feb. 1902; 

Imp. Inst. Tech. Repts., 1903, 319-77 ; also Rec. Getyl. Sure. Ind., 1906, 
xxxiii.. 241 : Holland, Rev. Min. Prod. Ind.. 1898-1903, in Rec. Geol. Surv, 
Ind.. 1905, xxxii., 17-45; 1907, xxxvi.. 66-71; Stat. Min. Prod, hid., 
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1890 to 1904, etc. etc. The Jcoyelah^ koyala^ koelo, kolsa, kari, siniai-karri, 
boggu, sima hoggu, iddallu, misuse, midiMje, etc. 

History. Coal has doubtless been known to the Natives from time immemorial, History, 
but was neither mined nor traded in until sought out by the early European 
residents in India. Even at the present date it is little if at all used in the 
purely indigenous industries, and hardly ever employed for domestic purposes. 

Blit this state of affairs is perhaps little to bo surprised at wlien it is recollected 
that the first licence to dig for coal in England was granted by Henrv HI. in Licence 
1‘239 : it was then designated “ sea-coal.” In 130G the use of coal in London 
was prohibited, but in 132.5 a trade had been organised between England and 
France in which coal was exported and grain imported. About this time Supremacy of 
also Newcastle became famous for its coal, and for a couple of centuries at ^^wcastle. 
least fleets of ships sailed from thence to supply London and the other ports of 
England, as also France, Holland and Germany. It would bo beyond the scope 
of this article to follow the growth of the European knowledge in coal or to 
narrate the discovery of the other coal-deposits that finally overthrow tlie supre¬ 
macy of Newcastle. By 1770 we read that Sunderland, Blyth, Hartley, Durham 
and several other centres in both England and Scotland had commenced to 
export coal indei)endently of New-castle and of tlie charters granted to the 
original seat of the trade. It was only natural, therefore, that the European 
residents in India, in the middle of the 18th century, should have begim to think 
of a possible Indian supply of an article that had been proved of so great value 
in their home countries. 

In 1774 Warren Hastings granted a mining license to tw’o of the Company’s First Indiaa 
servants, namely ]Mr. Suetonius Grant Heatly and !Mr. John Sumner. The former t^icence. 
gentleman, we learn, had discovered coal in “ the districts of Bheerbhoom and 
Pachete.” Mr. Heatly (son of the discoverer and original w’orkor of the Bengal 
mines) tells the story of his father’s labours, in an article which will be found 
in the Journal of the Asiatic Society of Bengal (1842, xi., 811-35). Unfortunately 
the coal Heatly produced was reported as being much inferior to that of England, 
and this circumstance, together with the indifference of Lord Cornwallis to Influence of 
measures calculated to develop the internal resources or promote the external Cornwallis, 
commerce of India, leil (according to Heatly, junior) to the neglect and apathy 
that characterised the first few years of coal-mining in India. In 1777 Farquhar 
and Motte asked permission “ to bore cannon and to cast shot and shell in the 
district of Jherria, lying between the rivers Durnmuda and Burraker.” They 
gave as their reason for the selection of that locality that it “ abounds in iron ore 
and is contiguous to the coal-mines of Messrs. Sumner & HGatlJ^” Williamson 
{Wild Sports in the East, 1808, i., 7, 8) alludes to Indian coal, but remarks that 
the Company “ finds it easier to send coal from England, as ballast, to their 
arsenals abroad, where quantities are occasionally used in fusing metals for 
Ccasting ordnances.” But apparently about this very time the London Directors 
of the East India Company had actually complained of the heavy charges in- Heavy Charge* 
volved by the indents for the coal made by their Indian representatives, and they through Coal 
accordingly recommended an inquiry whether charcoal could not bo substituted; 
and if not, they furtlier recommended the transference of the ordnance works Earl Minto’s 
to England. The Earl of Minto was at the time Governor-General of India, Action, 
and to his enlightened action may be attributed the birth of the present prosper¬ 
ous trade in coal. He directed that Indian coal should be submitted to actual 
tests by the military authorities in India. Col. Hardwicko accordingly per¬ 
formed experiments but reported once more very unfavourably (dated May 19, 

1809), and the subject of coal for a time dropped out of notice. But in 1814 the Marquis of 
Marquis of Hastings once more urged on the ^Military Board the desirability of Hastings, 
ascertaining beyond doubt “ whether the coal of India was of a c[uality calcu¬ 
lated for the purpose of the forge.” His lordship announced that a fully quali¬ 
fied person would be appointed to examine the mines, who would be furnished 
with the necessary apparatus to make borings and who would for experimental 
piu’poses procure a supply of coal from such a depth as to ensure that it would 
represent the average quality. Previous experiments were thus discredited 
owing to the coal used having been obtained from the surface and therefore much Calcutta 
deteriorated. By this time we hear of a Calcutta merchant having commenced Merchant, 
to use Bengal coal, notwithstanding the unfavourable reports published by 
the Military Board. Coal was, in fact, being regularly conveyed by boat down 
the Damuda river to Calcutta, and it is therefore not to be wondered at that 
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THE INDIAN COAL INDUSTKY 

tiio V'lpcroy should have once more called for a thoronpjh inquiry. Mr. Rupert 
JoiiH.'* arcordingly went from England on purpose to examine the Bengjl 
coalfields, and his report (written in 1815) will he found in the Asiatik Researches 
(18.33, xviii., 103-70). Xeedles.s to say this gave new life to the Indian mines 
and prov'od that indifference and oh.struction to the use of a now material had 
more to say to the unfavourable opinions previously published than the actual 
inferiority of the coal—at least for many of the purposes for which English 
coal was being imported. But iii passing it may he added that Mr. Jones himself 
did not realise the full value of his investigations. He foretold increased pros¬ 
perity to Calcutta, through the coal he liad discovered being a better and more 
economical fuel for burning the Sylhet limestone than the firewood then in use. 
Jones ap[)arently knew little of the great revolution steam was destined to 
effect, nor of the imperative neces'<ity of an abundant and cheap supply of coal 
for comincrcial and indiwtri.d prosperity. 

Mr. .Jopes received an advance from Covt'rmueut of £4,000, on easy term^, 
to cnalde him to \\-ork the mines, l)ut in 18*20 he came utterly to grief. Fortu- 
natf'ly a nuniher of Calcutta firms stepped into the breach. The first regularly 
constituted fndian mine under European 8upervi->ion and capital was opened 
in Bengal in 1820 (Raniganj mine). In 1830 the output was 30,000 tons. Still, 
little progress was made till the eon.struction of the East Indian Railway in 1854 
tafiped the eoalfields. But even then the progress was hut slow until the jute 
mills of Calcutta had been started ami the other directions of manufacturing 
skill originated, that gave vitality to the Eastern capital. Apparently 1857-8 
was the fir.^t year of spt'eially re(‘or<led production, when 293,443 tons were taken 
from tlie Indian mines and 02,!»H3 tons imported. From that date the prosperity 
of coal-mining was assured. It became the direct expression of a rapidly ex- 
f)anding inodtuu (‘ommerce. This may he briefly exemjilified. In 1808 the 
output w'as 450,408 tons; in 1878, 925,404 tons; in 1898, 4,008,190 tons; in 
1904, 8,348,501 tons; and in 1900, 9,783,250 tons. Of these the Bengal 
mines supplied 88 ptu* cent. [Cf. Moral and Mat. Prog. Ind., 1905-0, lli.j 
One of tlie difficulties experienced in this remarkable trade has been for the 
railways to keep pace in the supply of the rolling stock necessary. In 1885 
then? were 95 mines, of which 90 were in Bengal : in 1900 there were 280 coal- 
inimvs in operatiem, of which 271 were in Bengal ; in 1900 there were 307, of 
\\hich 274 w<‘re in Bengal. The number of mines only partially represents pro- 
gr(‘ss. on account of the tendeiu'v for small mines to he grouped together as a 
.Miiialh*!’ number of large one.s. The greatest development has taken place in 
tlie Raniganj field, owing to the collieries being only 120 to 140 miles from 
Calcutta. Jlierria, some 40 miles more distant, has recently giv'en evidence of 
having very likely permanently ov’ertaken Raniganj. But no less vigorously 
hav(’i the Giridih fields been pushed forwaril. It can now he affirmed that 
India is rapidly approaching the state of being able to meet all her own wants 
for fuel. The imports have been shrinking steadily for years, and in 1903-4 
were one-fourth of the (piantity taken nine v’cars prev iously. And of these 
impert.s ICimhay—a province remote from the Indian mines—consumes by 
far the major portion, viz. 148,311 tons out of a total of 179,935 tons in l905-<k 
England. Australia and .Japan are the supplying countries. But a new trade 
has ari.sen, namely in coal exported to Indian Ocean ports—a traffic that it 
would seem is instantly stimulated and permanently strengthened by the 
strikes and other accidental causes which in Europe and Japan tend to raiso 
tlie price of coal. A vivid conception of the present magnitude and importance 
of the Indian coal industry may he had from the circumstance that in 1903 the 
output eaino to 7.1 million tons, while the outputs of both Canada and Australia 
were each just under 7 million tons ; and the Indian production has since risen 
to almost 10 million tons. But a still more significant fact may he added in 
conclusion, namely that Indian coal is the cheapest in the world. The average 
pitmouth price was in 1902, Rs. 2-12 (.3.-«. Sd.) and in 1906 Rs. 2-15 (3^. I Id.) 
per ton, while in the United States the corresponding av'erage price was 
5^». 8Id. ; in Australia Is. 9d. ; in the United Kingdom Ss. 2ld. ; in Germany 
Si?. 10Id. ; in Canada 9s. 3d. ; and in New* Zealand lOi?. Od. An interesting 
series of articles on “ Dear Coal ” will be found in The Textile Journal (Mav, 
July and December, 1900). 

Ihe annual reports, etc., of the Indian ^lining Association and those of the 
Bengal Chamber of Commerce are usually of the greatest interest and value 
in setting forth the progress or the disabilities of the mining industry. But it 
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may be added tluit none of the early European travellers in India make 
any mention of coal, prior to the first decade of the 19th century. This is 
abundantly exemplified by the silence of Milburn (Or. Comm.y 1813) and of 
Macpherson {Hist. Europ. Comm. Ind.^ 1812), two authors who were certain to 
have had chapters on Indian coal and India’s requirements in coal had these 
been questions of public importance at the time in which they wrote. 

OCCURRENCE AND DISTRIBUTION OF COAL IN INDIA. 

Holland (Rev. Min. Prod. Ind., 1905, 1907) has furnished so compre¬ 
hensive a statement of India’s coal resources that it is hardly necessary 
to do more than give an abstract of his opinions in order to bring the 
Dictionary up to date. He confines attention to the coalfields actually 
heing worked or those likely to be worked in the near future. The parti¬ 
culars that follow in this chapter are, therefore, derived very largely from 
Holland’s instructive and practical Reviews :— 

“ Most of the coal raised has been obtained from the Gondwana system 
of strata in Peninsular India, where the coal-mines, being nearer the coast 
and generally within touch of the main railway lines, have been developed 
more rapidly than those of the extra-Peninsular Cretaceous and Tertiary 
coal-beds.” The Gondwana mines furnished in 1906, 95*56 per cent, of 
the total supply. It may be useful to exhibit the chief groups of mines 
categorically :— 

{A) GONDWANA COALFIELDS.—Raniganj and Jherria in 
Bengal. —Raniganj was the first to be developed and formerly had the 
largest output, but since 1906 the lead has been taken by the Jherria mines 
farther west in the Damuda valley. These mines are tapped by the E.I.R. 
and by the B.N.R. systems. “ The coal from the Raniganj field is mainly 
derived from seams in the highest beds of the Damuda series, the lowest, or 
Barakar stage, being less developed in the exposures along the northern 
margin of the field. In the Jherria field the converse is the case the 
uppermost stage has yielded poor coal, whilst in the Barakar series there are 
some eighteen well defined seams of which the upper eight include enormous 
supplies of good coal. The two classes of coal present a well-marked and 
constant difference in the amount of moisture they contain : the older, 
Barakar, coals, both in the Raniganj field and in Jherria, contain on an 
average about 1 per cent, of moisture, whilst the average for the younger 
coal of the Raniganj series is 3*8 per cent, in the lower seams, and nearly 
7 per cent, in the upper seams. There is a corresponding, but less 
marked, difference in the proportion of volatile hydrocarbons, which form 
-a larger percentage of the younger coals than of those at lower stages in 
the Damuda series.” 

2. Qirldih In Bengal. —“ The small patch of coal-bearing Gondwana 
rocks near Giridih is practically divided between the Bengal Coal and 
the East Indian Railway Companies. The chief wealth of the field is 
stored in a 15-foot seam of good steam and coking coal near the base of 
the Damuda series.” It has been estimated that the remaining workable 
supplies probably do not exceed 77 million tons. [67. Saise, Giridih 
Coal Fields and Notes on Methods of Working, in Rec. Geol. Surv. Ind., 
1894, xxvii., 86-100.] 

3. Pench Valley in the Central Provinces. —An interesting develop¬ 
ment is the opening out of the Pench supplies. In 1905 the production was 
1,104 tons, and in 1906, 32,102—in spite (adds Holland) of the imperfect 
railway facilities. This field is of special value to the mills of Bombay and 
the Deccan. 
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4. Mohpani In the Narsinghpur District of the Central Provinces^ 

—This colliery has been Avorked since 1862 by the Nerbudda Coal and 
Iron Company. It has made little progress, but a new area some twa 
miles farther west has been discovered and operations commenced. 
Me<llicott published in 1872 a paper entitled ISotes on the Satj)ura Coal- 
basin that should be consulted regarding the coal of this area. More 
recently Mr. C. J. Dalby of the Bengal-Nagpur Railway submitted in 
J892 a report on the Rampur Coalfield. Also Mr. G. F. Reader, Mining 
Specialist, published {Mem. Geol. Surv. Ind., 1901, xxxii.) a more 
detailed account of these fields. 

5. Warora In the Chanda District of the Central Provinces, and 

about 62 ipiles south of Nagpur, has been Avorked since 1871 by the State. 
About halt the coal raised is taken by the G.I.P. Raihvay, the rest going 
to the cotton-mills and factories of the Central ProAunces. This coal is 
liable to spontaneous combustion, and a large part of the field has been 
lost through fire. '' The Warora colliery has been Avmrked under dis¬ 
tinctly greater natural difficulties than those usually met AAuth in Bengal.’’’ 

The returns for labour at Warora, notwithstanding the difficulties arising 
from Avater and liability to spontaneous combustion, show that the system 
of mining adopted permits of a satisfactory output per person employed, 
Avhilst the deaths due to aciudents have been reduced to a low rate.’^ 
“ Another three or four years Avill probably see the end of the Warora. 
colliery, but, Avith the (‘xtension of the W«rdha Valley line southwards, 
the extensiAT dejiosits near Bellarpur Avill be opened up.” Prospecting 
operations have recently commenced on the known thick coal-seams in 
the Wun <listrict, Berar. These coal-fields are fully described by Hughes. 
|(7. Mem. Geol., J.c. xiii., 1.] 

6. SIngareni in the Nizam's Dominions. —" The great belt of Gond- 
wana rocks near the north-west end of Avhich Warora is situated stretches 
(loAvn the Godavari valley as far as Rajamundry, and at one or two places 
the eijuivalents of the coal-bearing Damuda series in Bengal are found 
cropping u]) from beloAv the Upper GondAvana rocks. One of these 
occurrences near Yellandu in the Nizam’s Dominions forms the coal-field 
Avell knoAvn by the name of Singareni. The principal seam of coal, some 
5 to 6 feet thick, being AAmrked at the Bingareni colliery Avas discovered 
by the late Dr. W. King of the Geological Survey in 1872, but mining 
operations Avere not commenced until 1886.” '‘Goal-mining at Bingareni 
has been accompanied by a heaAuer loss of life by accidents than in the 
geiKTal run of (londAvana fields.” The opinion seems upheld that for 
steam ])urj)oses Bingareni coal is considerably inferior to Bengal coal and 
is not a coking coal. These circumstances would seem largely to account 
for the sloAv progress made Avith this coal in South India. The Reports 
of the. Hyderabad (Deccan) Company, Ltd., afford useful particulars 
regarding the mine. 

7. Umaria, Rewah State, Central India — The Bilaspur-Katni 
Branch of the Bengal-Nagpur Raihvay passes through this small coalfield. 

“ The (piantity of Avorkable coal in this field is estimated at about 24 
million tons.” " The four coal-seams being AV’orked vary from 3 to 12 
feet in thickness and dip about 4"" to the north-east. The mines were 
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Geo¬ 
logical Survey and Avere controlled by Government until the 1st of January, 
19CX), when they were handed over to the Rewah State.” Most of the 
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coal raised is sold to the Indian Midland and to the Bengal-Nagpur Rail¬ 
ways. [Cf. Ann. Bepts. Rewah State Collieries, 1899-1903.] 

(B) CRETACEOUS AND TERTIARY COALFIELDS. —‘‘ The younger Younger 
coals are nearly all of Cretaceous and Tertiary age, although some thin Doal. 
and poor seams of Upper Jurassic coal have been worked in Kach. 

The Cretaceous beds occur in the Khasia and Garo hills oi Assam, where 
they are found in small basins resting on the Archeean schists and gneisses. 

The Cretaceous coals of Assam are generally distinguished by the 
inclusion in them of nests of fossil resin, and this character was noticed 
in the coal recently discovered to the north of Shillong.” 

“ Coal of Tertiary age is found in Sind, Rajputana, Baluchistan and 
along the foothills of the Himalaya, further east in Assam, in Burma, and 
in the Andaman and Nicobar Islands. The most frequent occurrence is 
in association with nummulitic limestones, though the richest deposits, 
namely those in North-East Assam, are younger, probably Miocene in 
age. Of these extra-Peninsular fields, the only ones producing coal are 
of Tertiary age.” 

“ On the whole, the younger coals, which are being worked in extra- 
Peninsular areas, differ from the Gondwana coals in containing a larger 
proportion of moisture and volatile hydrocarbons, and though as variable 
in composition as they are in thickness of seam, coals are obtained, as for 
instance in Assam, with a remarkably low percentage of ash, and having 
a high calorific value.” 

8. Makum in North-East Assam. —This is being worked by the iVssam Makum. 
Railways and Trading Company, who commenced operations in 1881. 

“ The collieries are connected by a metre-gauge railway with Dibrugarh on 
the Brahmaputra river, which, being navigable, forms both a market 
and a means of transport for the coal. The most valuable seams occur 
between the Tirap and Namdang streams, where, for a distance of about 
five miles, the seams vary from 15 to 75 feet in thickness. The average 
dip is 40°, but as the outcrops in many places are several hundred feet above 
the plains, facilities exist for working the coal by adit levels.” “ The 
coal has the reputation of being a good fuel, and forms an excellent coke.” 

[C/. Mallet, Coal Fields Noiqa Hills, Assam, in Mem. Geol. Surv. Ind., 1876, 
xii. ; La Touche, Coal Fields Jaintia Hills, 1889 ; Bose, Rept. on Um- 
Rilen^ Coal-beds, Assam, in Rec. Geol. Surv. Ind., 1904, xxxi. ; A.R.T.C., 

Ltd., Ann. Repts., Nos. 1-21.] 

9. Shwebo District in Burma. —Coal occurs in various parts of Burma. 
Burma. Within the past few years it has, for example, been definitely 
ascertained that in the Nammaw field (30 miles from the Mandalay-Lashio 
Railway) there are seams of lignitic coal 10 feet thick. [Cf. Jones, Notes 

on Coai, Upper Burma, in Rec. Geol. Surv. Ind., 1887, xx., 170-93; Noetling, 

Upper ChMwin Coal-fields, 1890 ; Primrose, Rept. Prosp. Oper. in Te- 
nasserim, 1891-2; Bose, Notes on Geol. Tenasserim Valley, in Rec. Geol. 

Surv. Ind., 1893, xxvi., 148-64; George Scott, Upper Burma Gaz., ii., 
pt. 1., 230-8; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 389-92.] 

10. Baluchistan. —Possibly the most important coal-deposits of the Baluchi- 
west are those in Baluchistan, where, however, the disturbed state of the stan. 
rocks makes mining difficult, expensive and dangerous. The best mines 

are those of Sor (south-east of Quetta), the Bolan and Khost. From 
the last-mentioned mine the output in 1906 amounted to 32,500 tons. 

11. Dandot in the Jhelum District of the Pan jab. — The Dandot Dandot. 
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plateau of the Salt Range. The only valuable seam varies in thickness 
from 18 to 39 inches and forms a basin under the nummulitic limestone. 
The mines have been worked bv the North-Western Railway since 1884. 
[Cy. N.W.R., Jmi Rept. Working Mines, 1896-1903.] 

12. Bhaganwala. —At the eastern end of the Salt Range—a seam of 
variable thickness also worked by the N.W.R. \Cf. Baden-Powell, Ph. 
Prod., 1868, i., 27-34; Morris, Hazara Coal, 1889; La Touche, Bhagan- 
wala Coal Fields, Rec. GeoL Surv. Ind., 1894, xxvii.] 

13. MianwaR District, about two miles north of Kalabagh. This is 
classed as Jurassic coal, but so far regular mining has not been started. 
More promising Tertiary coal occurs at Maidan, 24 miles further west. 
[Cy. Simpson, Rept. on Coal, Is Khel, in Rec. Geol. Surv. Ind., 1904, xxxi.] 

14. Kashmir. —The Jammu Coalhelds—Tertiary; commenced to be 
worked in 1903. Washe<l and briquetted Ladda coal would be nearly as 
valuable' as Bengal coal, but could not compete in price. [Cy. La Touche, 
l.c. xxi., 188 : Simpson, Mem. Geol. Surv. Ind., 1904. xxxii.] 

Bikanir. 13. Bikanir in Rajputana. —A lignite of dark-brown colour, with 

included lumps of fossil resin, occurs in association with nummulitic 
rocks at Palana in the Bikanir State. In 1898 mining operations were 
commenced at a point where the scam was found to be 20 feet thick. 
“ The physical characters of the natural fuel form a drawback to its use 
in locomotiv(*s, but experiments recently made are said to show that 
satisfactory bihpu'ttes can be made in which the proportion of moisture is 
reduced, and the fuel made less vulnerable to atmospheric action.” The 
proximity to railway demands seems likely to counterbalance the inferi¬ 
ority of this coal, of which the output in 1906 amounted to 32,372 tons. 
Labour. WORKING OF MINES: Labour, etc. —Holland may be still further 

plac(‘d under contribution : ‘‘ Coal-mining in India, from the point 
of view of labour, is (piite ahead of all other forms of mining. The 
number of persons employed daily has averaged 84,805 for the years 
1898 to 1903." During 1904 the number rose to 92,740, of whi(;h 75,749 
W(ue employed at the Bengal mines. The Bengal coal-mines thus took 
81-7 per cent, of the total labour supply. It will not be surprising to 
those wlio know the habits of the Indian coal-miner to learn that the 
Output per output per person employed is lower than in any other part of the British 
Emj)ire except in Cape Colony, where cheap Native labour is largelv 
employed. During the years 1901 and 1902 the outputs of coal per person 
employed in Indian mines were respectively 70 and 75 tons, whilst for 
the rest of the British Empire the corresponding figures were 281 and 285 
tons.” An important consideration, naturally, in every mining com¬ 
munity is the risk of life involved in the occupation. As far as coal-mining 
is concerned in India, the industry, so far as it has progressed, has shown 
Death-rate. uot oidv a vciv low dcath-ratc from isolated accidents, but also a note¬ 
worthy freedom from disasters, which in European countries have done 
more perhaps than statistics to force special legislation for the protection 
of workers in ' dangerous ’ occupations.” ” The average death-rate from 
such accidents lias been 0*88 per thousand employed, while the average 
for the rest of the British Empire comes to 1-54 per thousand—in the U.K. 
Totmrr' 1*24.” But if the death-rate be expressed to the tonnage of coal raised, 
India is shown up in a much less favourable light. New Zealand heads 
the list of successful mining from this standpoint with 1*47 persons killed 
per one million tons of coal raised in 1902 ; Queensland 1*99 ; Nova 
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Scotia 4-35 ; United Kinodom 4*42 ; Victoria 4*44 ; India 10*23 ; Trans¬ 
vaal 14*47 ; New South Wales 17*()7 ; Cape Colony 24*16 ; Natal 26*99 ; 
and British Columbia 99*48. India is thus by no means the country in 
the British Empire that shows the worst result. 

The almost universal practice in Indian coal-mines is to extract the 
coal on the system variously known as the bord and pillar,” “ post and 
stall, or stoop and room” system. Although this system in Europe 
is fast being superseded by the more economical “ long-wall ” method, 
yet, owing to the thickness of most of the Indian seams, it is not easy 
to devise any more suitable plan of working. It is undoubtedly wasteful, 
for the pillars form from 25 to 65 per (*ent. of the available coal, and at the 
present time except in certain mines, where local-trained labour and efti(aent 
supervision are possible, their extraction is not even contemplated.” 

Holland points out that the strong roof in the Condwana rocks, the 
freedom from disturbances, and the (‘omparative lightness of the over¬ 
burden are features of strength and safety not fully appreciated by those 
who have gained their experience in countries where these adv^antages do 
not prevail. In the Giridih coalfield the system of working thick seams 
there pursued, which is a modification of the South vStaffordshire method 
suggested by Mr. T. H. Ward, allows of 90 per cent, of the coal being 
removed. Adamson {Trans. Min. and Mech. Entjin., 1903, lii., 202) has 
•described fully the “ working of a thick coal-seam in Bengal.” “ In 
the Makurn field a highly inclined seam, 75 feet thick, is worked also 
on a modification of the South Staffordshire system of ‘ square work.’ 
The coal is removed in two, or sometimes three sections, the top section 
being removed first, and a parting of stone and coal being left untouched 
between each pair of sections. In the Dandot and Khost mines, thin seams 
are worked in one operation, on a modified ‘ long-wall ’ system.” 

PROPERTIES AND USES. —It is difficult, if not impossible, to give a 
general statement of the properties of Indian coal: the two great geological 
groups already established differ in almost every essential, and, moreover, 
the coal varies not only between mines mthin the same formation but 
even within the seams of one and the same mine. Averages are therefore 
often very misleading. The late Mr. H. B. Medlicott accordingly very 
rightly observed, ''In both regions the quality of the coal varies much, 
as in all coal-measures ; but the best in both reaches a very high standard, 
almost if not quite up to that of high-class English coals. In the Gond- 
wana (Bengal) coal the general defect is an excess of ash, and also in some 
an excess of moisture ; while in the Tertiary (Assam) coal the percentage 
of ash is low, but that of the volatile combustible matter high, producing 
a lighter fuel.” Medlicott then furnished a table to show the results 
of various chemical examinations, and, as little of material importance has 
since been learned, it may be here reproduced :— 

Bengal. 


1 

1 

Average. 
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A verage. 

Best. 

1 

Pixed Carbon 

Volatile exclusive of moisture . . 

Moisture 

Ash . 

53-20 

25-83 
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28-12 

0-96 

4*40 
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THE INDIAN COAL INDUSTKY 

These average results, so far as averages go, will be found sufficiently 
nt‘ar the truth for all practical purposes. 

The moisture and the asli are the chief detractive features of coal. 
“ Dr. Saise (Rec. GeoL Surv. Ind,, 1904, xxxi., 104-7) calls attention, 
however, to the remarkablv constant differences in the percentages of 
moisture held by coals from the different geological horizons in the fields. 
In the case of the Barakar stage, which is the lowest in the series, the 
moisture amounts to only 1 per cent., while in the lower seams of the 
Kanigan j stage it averages 3*81 and in the upper seams 6*86 per cent. There 
is a parallel but less pronounced variation in the amount of volatile hydro¬ 
carbons : in coal from the Barakar stage the average is 26*57 per cent. ; in 
the lower scams of the Raniganj stage it is 31*70, and in the upper seams 
32*22 per cent.” 

In the Records of the Geological Survey of India (1904, xxxi., 237-9) will 
be found certain results of the coal and coke assays made by Mr. E. P. 
Martin and Prof. H. Louis at the instance of the Right Hon. Sir E. Cassel, 
on carefully jirocured samples from the Jherria and Raniganj fields. It is 
ex])lained that the samples reported on had been taken from across the 
entire working face of the seam, and were not picked from a promiscuous 
])ileatthe pit inoiith or taken from a particular part of the seam. Space 
cannot be afforded to repulilish the tables in the original form in which 
they a])peare(l, but the following averages of the returns may be here 



Eixiil 

(’arl)on. 

Volatile 

Matter. 

j Sulphur. 

Ash. 

Moisture. 

Lh, of Water evap. 
by 1 lb. of Coal. 

J luTria Fi(‘l(l .. 

60*5 

22*0 

0*55 

16*49 

1*0 

12*71 

(12 sampl('s) 







Raniganj 

52*31 

31*43 

0*47 

14*10 

1*68 

12*88 


(4 samples) 

Carbon. Sulphur. | ^’ho^phorus. | Ash. Moisture. 

JlioiTia Coke .. Ta-lO 005 | 017 I 24*64 0*48 

(6 samples) j ! 

Doinmentiiig on these results, Holland observes: “ The beds in 
which the coal is now being mined in the Jherria field were long 
ago (H)rrelated by the Geological Survey with the Barakar series of 
the Raniganj coal-field, and it is interesting to notice that the low 
percentage of moisture recorded by Saise in the coal of the Barakar 
series in the Raniganj field is characteristic also of the Barakar 
(a)al in the Jherria field. In the case of the Barakar coal from the 
Raniganj field the moisture amounted on an average to 1*0 per cent., 
whilst in the case of these Jherria coals the average for moisture is 0*90 
per cent.” 

A comprehensive report on the composition and quahty of Indian 
coals, by Dunstan, will be found in the Records of the Geological Survey 
of India (l.c, 1906), where complete analyses of coal from all fields 
above mentioned (excepting those recently opened) are recorded. 

In a recent practical experiment conducted with Seebpore coal at 
the National Jute Mills, Calcutta, by Mr. F. Grover of Leeds, it was found 
that that particular coal would evaporate 7*97 lb. of water, equivalent, 
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had certain conditions obtainable in England prevailed, to 8*5 lb. The 
corresponding efficiency of the best Cardiff coal, it is believed, is but 9 lb. 

This result has been hailed by certain Indian newspapers as a new dis¬ 
covery of the greatest public interest and value, and oiiii which refutes 
completely the unfavourable opinions often upheld regarding Indian coal 
in general. From the remarks already made it may have been inferred 
that for many years past it has been recognised that the finest Indian 
coals are little inferior to the best English and Welsh, But laboratory 
results are theoretical more than practical, and Mr. Grover’s experiments 
are therefore of considerable importance. He has shown, for example, 
that the assays revealed the percentage of ash to be 11-5, while in tln^ 
practical tests it came to 16*7 of the original weight. This is the ex- cractirai 
pression of the practical difficulty of firing, and similar instances exist in 
other directions without invalidating the relative values of chemical 
assays. But so important is this (juestion of ash that, as pointed out by 
Grover, a sample of coal could be carried 54 miles farther than another 
with which it was compared without exceeding the cost per ton of its 
combustible constituents. 

TRADE.—Production and Supply. —In 1883 there were but two Production, 
localities of Indian coal-production, viz. Bengal and the (hntral Provinces, 
and the total output from the mines in these provinces came to only 
1,315,976 tons. Ten years later there were nine Indian centres of jn'odiu;- 
tion (Burma, Assam, Bengal, Central India. Panjab, Baluchistan, Central 
Provinces, Nizam’s Dominions and Madras) and the output had been 
doubled (2,562,001 tons valued at Rs. 86,20,278). Still ten years later 
(1903) there were ten centres of production (Madras had disappeared and Expansion. 
Kashmir and Bikanir had been added), but the output increased to 
7,438,386 tons, valued at Rs. 1,94,95,741. These figures speak volumes for 
the mining enterprise of India, but the low price obtained (3^'. M, per ton 
at the pit mouth in 1903) probably indicated that until the metallurgical 
industries have developed into important consumers of coal, present 
production may be viewed as approaching the limits of demand. But a Limits of 
hopeful sign of the suitability of Indian coal for all ordinary industrial 
purposes is the downward course of the imports of foreign and the 
upward tendency of the new trade in exporting Indian coal. This view Exports, 
receives confirmation when it is known that the increased production 
of the Indian mines has been on a higher ratio than necessitated by 
the enhanced demands of the railway plus the exports, so that we are iiaiiways. 
warranted in concluding that the industries of India have made a 
substantial advance wdthin the period in cj[uestion. 

Foreign Trade .— The record year in the imports was 1888-9, when Imports, 
(including Government Stores) India drew from foreign countries (mostly 
the United Kingdom) 877,843 tons of coal, coke and patent fuel, valued at 
Rs. 2,00,95,105. Five years later (1893-4) the imports were 591,007 tons, steadv 
valued at Rs. 1,03,52,699; in 1898-9 they had decreased to 379,225 tons, 
valued at Rs. 73,60,786 ; in 1903-4 they were only 206,829 tons, valued 
at Rs. 38,66,882; and in 1906-7, 262,286 tons, valued at Rs. 49,47,445. 

Thus there can be little doubt the imports have given place to local pro¬ 
duction, and obviously so wdien in 1903, 7,438,386 tons of Indian coal were Relative Price, 
supplied for about the same sum as fetched only 877,843 tons of foreign 
coal in 1888. 

The following shows the Imports and Exports of Coal, Coke and 
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Patent Fuel during the years 1897-8 to 1906-7 (including Government 
stores) :— 


Year. 

Imports in Tons. 

e.xports in Tons. 

1H07-8 . 

276,407 

213,146 

189S-9 . 

379,225 

327,207 

1809-1900 . 

481,190 

304,887 

1900-1 . 

142,467 

542,023 

1901-2 . 

285,780 

525,047 

1902-3 . 

228,562 

431,801 

1903-4 . 

206,829 1 

493,070 

1904-5 . 

275,205 i 

594,251 

1905-0 . 

186,911 1 

837,251 

1900-7 . 

262,286 

940,054 

Avj£KA(;e .. 

272,486 i 

520,873 


Ill th(‘S(* returns each ton of coke lias lieen counted as IJ tons of coal. 

It lias lieeii urged that the above figures are unimportant when contrasted 
with ])resent production. That may be rpiite true, but only so long as 
it is r(‘(*olIected that the imports arc now just one-fourth the quantity of 
those in 1888-9 and that the exports have now (1906-7) exceeded the 
transactions of the record year of imports. As illustrative of the normal 
(lir(‘ction of the foreign trafiic, it may be exjdained that by far the major 
])oition of th(‘ imports <*omes from the United Kingdom. The analysis of 
th(‘ total supply in 19()r)-7 would be as follows :—from United Kingdom 
l!l’7,ir)8 tons ; from Japan 4,505 tons ; from Australia 25,863 tons, and 
from all other countries the balance. The receiving province is Bombay, 
which in 1906-7 took 220,751 tons out of the total (262,286 tons). Of the 
exports, (\‘vlon and the Straits Settlements are the most important foreign 
reciiving countries. Out of the total exports in 190()-7 Ceylon took 404,149 
tons and the Straits 293,788 tons, and these figures approximately represent 
th(‘ jvlative demands of the countries named during the past five years. 
Practically the whole of the exports are made from the port of Calcutta, 
which being near the Bengal fields is the natural centre of distribution. 

To dream of a future of greatly expanded foreign export of coal from 
India does not necessarily involve the acceptan(*e of a literal fulfilment 
of Horac(‘ Walpole’s reputed prophecy that " England will be some day 
compiered by New' England or Bengal.” An export trade has become 
an established fact and one of great possibilities. His Excellency Lord 
(hirzon, after inspecting a portion of the Jherria Coalfield, addressed a 
com])any of gentlemen interested in the coal-mining industry on January 
22, 1903. Speaking of the foreign trade, his lordship said:—“Indian 
coal can hardly be exi)ected to get beyond Suez on the west or Singapore 
on the. east. At those points you come up against English coal on the 
om‘ sid(‘ and Japanese coal on the other. But I w'ish to point out that 
there is a ])retty (‘xtensive market between, and I think that Indian coal 
should make a most determined effort to capture it.” 

Coasting Trade.— foreign exports represent, how^ever (on an 
average) but one-fourth the total exports by sea from Calcutta. The 
other port towns of India itself draw' very largely on Bengal for coal. 
Bombay is by far the most important receiving port : in 1905, 1,067,779 
tons were consigned to the western capital. Then comes Rangoon, which 
in 1905 took 361,572 tons of Bengal coal; Karachi, 343,406 ; Madras, 
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199,425 ; Goa, 21,228 tons, etc. It is by seizing this interprovincial trade 
that the Bengal mines have so effectually curtailed the foreign imports. 

Rail^borne Traffic, —But it must not be forgotten t^ at the "figures Internal 
quoted are neither the total exports from the Bengal mint'? nor the total Trade, 
receipts of the towns in question. Large quantities are > arried by rail 
and river, and of course from all the other mines besides those of Bengal. 

The figures reviewed are alone those of the traffic by -oa. The total Bengal 
transactions by rail in 1906-7 came to 7,648,688 tons. The corre- 
sponding returns for 1899-1900 were 3,921,623 tons. Ciilcutta drained Bombay, 
in 1906-7, 5,353,013 tons, all but 1,868 tons being frcnn the Bengal 
mines. The United Provinces of Agra and Oudh in the same year 
received 688,507 tons, chiefly from Bengal. This represents the 
manufacturing enterprise of Cawnpore mainly. Bombay Presidency 
obtained Bengal or foreign coal from Bombay town, but over and above 
fairly large quantities from the Nizam’s Dominions, the Central Provinces, 

Bengal and Rajputana. Madras Presidency procured its coal from the 
Nizam’s Dominions and the Madras ports (and therefore very largely .Madras. 
Bengal coal). Lastly Mysore State drew on the Madras ports, and 
consequently consumed Bengal coal chiefly. The bulk of these rail-borne 
transactions, it may be presumed, arc concerned with the internal in¬ 
dustries, since the railways derive their supplies direct from the mines, 
which are often owned and worked by the railway companies. 

OUTPUT OF THE INDIAN MINES,—It may suffice the purposes of Indian 
this abstra(*t of information regarding the location, extent and pros- 
perity of the Indian mines to furnish a collective statement of the production 


for 

U1 lud 

ia :— 








EAR 

.ASSAM. 

BA- 

Lucirr- 

S’l’A.V. 

Bk.voal, 


( T.NTRAL 

ruov. 

11 YDEKA- 
IO\l>. 

I'ANJAR 

AND 

Kashmir. 

llAjriT- 

TANA. 

Total. 

- 

Tons. 

Tons, 

'I’ous. 

Tons, j 'ron.s. 

'Ions. 

'I’uns. 

Tons. 

Tons. 

'I’ons. 

181>8 

200,.320 

13,372 

3,022,090 

0,975 131,720 

119,709 

391,022 

85,802 

511 

1,008,190 

18119 ! 

225,023 

15,822 

1,035,205 

8,105 10.4,509 

15t),570 

401,210 

81.835 

4,219 

5,093,200 

1900 

210,730 

23,281 

1,978,192 

10,228 101,189 

172,812 

409,291 

71,083 

9,2.50 

0,118,092 

1901 

254,100 

2 1,0.50 

5,187,585 

12,100. 10,1,302 

191,510 

121,218 

07.7.30 

12,091 

6,035,727 

190‘J 

221,090 

33,889 

0,259,230. 

13,302 171,.538 

190,981 

155,42 1 

.50,511 

10,.503 

! 7,121,180 

1903 

239,328 

40,909 

0,301,212 

9,.300 193,277 

159,154 

302.733 

11.703 

21,70.1 

7,138,380 

1904 

200., 70.5 

49,80.7 

7,003,080 1 

1,105 185,771 

139,027 

119,510 

15,804 

45,078 

i 8,210,700 

1905 

1 277,005 

41,725 

7,231 103 

— 157,701 

147,20.5 

154,294 

02,022 

42,901 

8,117,739 

1900 

1 285,490 

42,104 

8,017,820 

1 222 170,292 

92,848 

407,923 

1 73,119 

32,372 

9,783,250 


With a view to supply the names of the chief mines, to exhibit their 
classification both geologically and geographically and to demonstrate 
their output, the following further statement may be given :— 

Output of the Qondwana Coalfields for the Years 1901-6, Classifica¬ 

tion of 
] 900. Mines. 

Tons. 

87,768 
803,321 
4,070,591 
577 
3,6 JO, 563 


170,292 
343 


Coalfield. | 1901. 1902. ' 1903. 1904. 1905. | 

Bengal : — Tons. Tons. Tons. Tons. Tons. 

Daltoneanj .. 3,881 19,3521 33,557 50,517 71,294 

Giridih .. 694,806 776,656 766,871 773,128 829,271 

Jherria .. 1,946,763 2,420,780:2,493,729 2,889,504 3,070,588 
Rajmahal .. 436 219 ; 335 274 414 

Raniganj .. 2,841,699 3,042,223 | 3,066,720 3,350,257 3,262,530 

Central India :— 

Umaria and 

Johilla .. 164,362 171,638 j 193,277 185,774 157,701 
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Output of the Gondwana Coalfields for the Years 1901-6 — continued. 


Coalfield. 

1901. 

1902. 

1903. i 

1904. 

1905. 

1900. 

Central Prov. :— 

Ton-:. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Belljirpiir 

_ 

— 

— 

90 

148 

910 

Penrh Valley 

— 

— 

88 

— 

1,104 

32,102 

Mohpani 

43,0-K) 

43,045 

31,443 

20,018 

22,998 

27,503 

Warora 

148,470 

153,330 

127,023 i 

112,319 

123,015 

32,327 

Hyderabad : — 
Singareiii 


455,4-24 

302,733 

419,540 

454,294 

407,924 

Total of (Ioxd- 
WANA Beds . . 


7,083,179 

7,070,370 ‘ 

7,808,027 

7,993,303 

9.348,884 


Output of the Cretaceous and Tertiary Coalfields for 1901-6. 


( oAia 1 j:i.d. 

1901. 

1902. j 

1903. 

1904. 

1905. 

1900. 

Anxayn : — 

'I'nns. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

.Makiim . . i 

254,100 

2-20,040 

239,3-28 1 

200,205 

270,577 

28.7,402 

Sinalli'i- Fields 

— 

45t) 

— 

500 

488 

88 

JIalurh/.stan :—- 
Kliost 

18,431 

25,982 

,30,444 

38,574 

' 34,140 

32,.500 

Sor Kango and 
.Maidi 

0,-225 

i 

7,907 j 

10,405 

1 1,293 

7,585 

9,004 

Ihirtna :— 
Shwidio 

12.100 

13,30-2 ’ 

9,300 

1,105 

_ 

_ 

Up[)(‘r('liind\\ in 

— 

— 

— 

— 

— 

1,222 

Kashmir : — 

1 jHilda .. , 


1,138 

999 

270 



Pan jab ! 

Daiidot (Salt j 
B.inge) 

07,730 

55,373 

43,704 

45.258 

01,018- 

57,438 

Attoek 

— 

— 

— 

330 

715 

10 

Sliahpnr . . ' 


— 

— 

— 

289 

1.5,071 

Uajputnna - 

Bikanir 

12.091 

10,503 

21,704 

45,078 

42,904 

32,372 

I’oT.VIi OF 

d’EUTTAin- Bi:i).s * 

371.04t; 

341,.301 

30-2,010 

4O8,t>70 

424,370 

434,367 

(Oi WD 'J’oTAL 1 
OF 1mm vx Coat, i 

(),ti35,727 

7,4-24,480 

7,438,380 1 

8,210,70(1 

8,417,739 

9,783,251 


Coal-g’as : Coal-tar. —It is oxccedingly difficult to obtain informa¬ 
tion regarding the ua^-v.orks of India, In the Finattcial and Commercial 
Slat italics publislicd bytlu* (Tovcrninent of India for 1901: (more recent figiires 
are not a\ aiiable), jnention is made of two gas-works, one in Calcutta, the 
other in Hombay. These gave employment to 581 persons. It is believed 
tliere are other gas-works here and there all over the country, but mostly 
of a private nature, and thend'ore not returned under Larger Industries.” 
It is understood also that English coal is largely, if not exclusively, 
employed in gas-making, and the by-products of these works are doubt¬ 
less dis]K)sed of but are not worked up to the extent customary in Europe. 
Tin' coals most suited are coking coals that burn with a long flame. 

In the dry distillation of coal and in the manufacture of illuminating gas, 
volatile products are obtained that condense and separate into (a) a waterv 
liquid and (b) a tarry mass. The former is one of the chief sources of 
ammonia and its salts (.-^ee Alkalis, p. 48), and the latter constitutes coal- 
tar. (For Wood-Tar, see Pinus, p. 890.) The average results with good coal 
are: - gas 104) per cent. : ammoniacal liquor 14T per cent. ; tar 5'3 per 
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cent., and coke 64 per. cent. From coal-tar may be prepared benzene 
(the commercial benzol), naphthalene, anthracene and phenol, also pitch. 
Briefly it may be said that benzene can be converted into aniline, 
naphthalene into indigotin (indigo), anthracene into alizarine, and phenol 
into carbolic acid. The reader will find numerous technical works that deal 
with these substances and their manufacture. [Of, Blount and Bloxam, 
Chem. for Engin. and Maniif., 1900, 55-87 : Rawson, Gardner and Lay- 
cock, Diet. Dyes, Mordants, etc., 1901, 93-110.] 

The coal-tar colours may be spoken of as discovered by Dr. (the late 
Sir) W. H. Perkin in 1856. He was then engaged in a study of the syn¬ 
thetic production of quinine, when he noticed that aniline on l)eing oxidised 
gave a colouring matter. This he produced separately and gave to the 
trade under the name of “ Mauve.” This was the first of the long scries 
of colours destined in a remarkably short time to revolutionise the tinc¬ 
torial industries of the world—the Aniline and Alizarine Colours. The 
influence of these modern mineral dyes has been more destructive to the 
tinctorial and textile industries of India than is (commonly supposed. 
They have depraved the artistic feelings of the people, and demoralised 
many of the indigenous crafts. But it doubtless can be upheld that tin; 
advances of modern tim^torial science have, in their ultimate issues, been 
in reality more constructive than destructive. The majority of the Indian 
vegetable dyes are fleeting, especially the yellows and greens. The best 
colours are the reds and blues. All Indian dyes are relatively expensive 
and troublesome, and one of the most imminent modern dangers lies in 
the fact that there are good and bad, cheap and dear, fast and fleeting 
qualities of the coal-tar dyes. It has been in fact computed that there 
are at present about 2,000 distinct colours of this kind offered for practical 
use, the manufacturers of which are often prepared to send ex])ert dyers 
to the workshops of their customers in order to instruct the operatives 
in the technicalities of the dyes they sell. Recently it has moreover been 
proposed that a “ keyboard” of colours should be established, with fixed 
numbers for each shade, so that the buyers of Indian goods may be able 
to dictate the colours to be used. This may be desirable for certain com¬ 
mercial transactions, but with the art crafts it is likely to prove pernicious. 
All the famed natural dyes and tinctorial combiiuitions of India have ])een 
already imitated and their vernacular names given to the fabricated 
coal-tar preparations {e.g. Peori dye, p.’765), so that nothing is left undone 
that could expedite the complete overthrow of the indigenous crafts. This 
statement is abundantly upheld by the returns of the imports. The 
Anilines and Alizarines received by India were in 1876-7 valued at 
Rs. 4,60,266; in 1886-7 they were Rs. 10,08,034 ; in 1896-7 Rs. 60,63,256 ; 
ill 1903-4 Rs. 82,67,010; in 1905-6 a slight decrease, namely to 
Rs. 75,71,314; and in 1906-7, Rs. 74,92,704. In another article (under 
Indigofera, p. 683) mention will be found of the progress in synthetical 
production of indigo. 

Coal: Coke. —An inferior quality of coke is obtained as a by¬ 
product of the gas-works. It should not contain more than 10 per cent, 
ash ; it is useful for burning cement and lime, or for domestic purposes. 
When coal is carbonised in ovens for the express purpose of producing 
coke, larger quantities are used than during gas-making. Coke is the 
main product, not the by-product. The coke is therefore superior because 
it has a higher calorific value. Caking coals are those best suited for 
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THE INDIAN COAL INDUSTRY 

coking because they form a compact coherent coke, but mixtures of 
cakiii^^ and non-caking coal can be successfully carbonised. [Cf. Blount 
and Bloxain, J.c. 83,] 

For many years past the Raniganj, Jherria and Giridih mines have 
manufactured coke. Their output was in 1902 returned at 128,910 tons, 
of which Raniganj produced 80,000 tons. Coke-making is a most im- 
[xutant industry, ami one in which the future will doubtless record much 
j)rogn‘.^s. It maans the profitable utilisation of coal Avaste, and the ac- 
companving prosperity of the metallurgical industries. There are two 
(jiuilities, “ hard ” and “ soft.” Ward (liec. Geol. Surv. Ind., 1904, 
xxxi., 92 rt has recently published an interesting paper in which 

h(‘ urges The necessity of introducing improved methods of manufacture 
of coke witii a view to recover the valuable by-products presently being 
wasted, (/bmmenting upon this paper, Holland has explained that 
the backwardmess of India in this matter proceeds from the limited de¬ 
mand for <‘oke for metallurgical purpo.ses. “At present about 300,000 
tfuis onlv of Indian coal are converted annually into coke, though a de- 
maial will naturally in<-rease with the development of metallurgical in- 
ilustries. Fvmi as matters stand at present Mr. Ward has shown that 
there is good ground for assuming that the additional outlay necessary 
for closed ovens of th(‘ ’recovery’ as well as the ' iion-rccovery ’ type 
would be r(‘[)aid. Assuming that the coal used for coke-making in India 
<‘ontinns on an average ()‘75 ])er cent, of available nitrogen, the present 
svstem ot manufacture in open ovens means an annual loss of 2,250 tons 
of nitrog(Mi. sullicient that is for the manufacture of 109)13 tons of sulphate 
of ammonia, which at .£13 a ton is worth £137,909 or more than 20J lakhs 
of rupi'cs.” .\s shoAving the full value of this contention it may be men¬ 
tioned that it has been ascertained tliat Ja\ai imported in 1901, 21,700 tons, 
and in 1902, 23.f()0 tons, of sulpliate of ammonia to be used as a sugar 
fertiliser. 

Fxpiu iments reccmtly made on a large scab' in Germany and America 
have confirmed the conclusions referred to above Avith regard to the suita- 
bilitv of Bengal coal for the recoA'erv of aninionia(*al l)y-products, and 
arrangements are noAv Avell advanced for the erection of recovery-ovens 
on the Giridih, Haniganj and Jherria fields. With a vicAV to improving 
th local market tor the products, expm’iinents are being conducted 
i)\' the Agricultural Department to test the suitability of ammonium 
sul})hate for Indian sugar-cam* and other crojis, Avdiilst to meet the 
probable demand for sulphur the Geological Survey has organised pros¬ 
pecting operations on a large scale in connection Avith the copper sulphide 
ileposits knoAvn to occur Avithin easy tlistance of the coalfields in Bengal. 

But to conclude these remarks on coke, it may be observed that so 
much has been written on the subject that to giA’^e even the more 
useful references Avould occupv much space. The Journal of the Society 
of Ghcfnical Indufiiry teems Avith descri[)tions of methods, apparatus and 
processes in all countries. Similarly, innumerable passages occur in these 
journals on the di.stillation of coal : on gas-making ; on the gaseous 
products of coal ; on the relation of petroleum to the hydrocarbons of 
coal ; on the iiiHuence of lime on coal ; on the determination of the nitrogen 
in coal ; on coal-tar ; on ammonia, etc., etc., subjects intimately as¬ 
sociated Avith the future of the Iiulian coal and coke supplies. [Cf, Weeks, 
.Uun. of Coke, 1892.] 
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UTILISATION OF COAL WASTE cacti 

Cochineal 

Coal: Patent Fuel and Briquettes. —In connection with the Briquettes. 

observations already made regarding Bikanir, Kashmir and other coals it 
has been explained that an imlustry has been organised in the production 
of briquettes from these inferior coals. This overcomes their excessive 
moisture and makes them useful fuels. In Europe and America briquettes 
are produced in many different ways and of widely ditferent materials. 

It would be beyond the scope of this work to deal with all the forms of 
briquettes, but the subject receives interest in India through the possibility 
afforded of utilising coal waste and workinu up inferior coals. 

Other methods of utilising the waste coal and bituminous materials Ooai Waste, 
might be mentioned, such as the manufacture of what is known as 
“water gas,” “mond gas” or ‘'heating gas.” [Cf. Imp. Inst. Tech, 

Repts.y 1903, 345-6.] The conversion of the accumulation of combustible 
waste material, near the Indian mines, into gas and finally into electric Electric 
power might become of infinite value not only to the mines but to 
numerous possible future industries likely to be originated in their 
immediate vicinity such as chemical works, potteries, etc. 

COCCUS CACTI, Lhm, ; Milburn, Or. Comm., 1813, ii., 208; D.E.R, 

Proc. Board Agri. Madras, Nov. 18, 1895, The Cochineal- 3^8-400, 

insect, S(;harlach-worm, hirmddna, kirtmiz, kiranda, kirm, etc. A S(‘ale Cochineal. 
Insect native of Central and South America, Mexico, Guatemala, etn., and 
distributed by cultivation to the West Indies, Teneriffe, the Canary 
Islands, Algeria, to some extent even to Spain and also to Java, India, etc. 

Tliore are said to be two forms or qualities of this insect, the grana fuui and 
grand sylveatris. The former is generally spoken of as the cultivated and tlie ® ’ 

latter as the wild cochineal. The c« 'Itivatod insect is both larger and more valuable 
than the wild, but w^hether these are distinct species or only races of tlie same 
insect cannot even now be said to have been deliriitely settloil. The grana fina is Habitat, 
reported to be a native of Mexico, whilst the grand sylveatris comes from 
South America. As against all this confusion only two certain facts can be 
sot, the first being that ro(:ent and properly authenticated attempts to cultivate 
tlie true grand fina in India have utterly failed ; the second that on three 
occasions a f'acvnn (possibly grann sylvestris) has, so to speak, broken loose 
in India and utterly destroyed the Otnuttia throughout large tracts of the 
comitry. 

The Cochineal insect was discovered by the Spaniards in Mexico in 1518 History, 
and ma<le known to Europe in 1523, but it was not until 1703 that Leeuwenhoeck 
exposed the error of regarding the insect as a seed (grana). It is just possible that 
the Portuguese may have attempte<l to introduce it into ln<lia in the I7th 
century, since in 1786 Dr. Anderson of Madras sent to Sir Joseph Banks specimens 
of a dye-yielding i owun which may have been form of cochineal ; and this seems 
to have determined the East India Company to endeavour to introduce the true 
insect. Accordingly in 1705 Captain Neilson (Koyle, Prod. Res. Ind., 1840, 60) lutroduction 
brought from Brazil some Ointutia leaves with the insects still adhering. This India, 
was apparently, however, the grana sylvestris. But, as already stated, there 
is no knowledge of the acclimatisation of the grand fina in India. I may express 
my indebtedness to Major D. G. Crawford, I.M.S., for having called my attention 
to a passage in Seton Karr’s ^Selections from the Calcutta Gazetteer (ii., (>02) :— 

‘'Nov. loth, 1706. Rishra advertises for sale ‘that pleasant and well-known 
villa of Rissura, about 50 bighas of ground and 120 bighas of Nepaulry, fully Nc^jaulry. 
planted and now ready to receive the insect.’ The well-known villa may have 
been Warren Hastings’ house at Rishra.” It is not known whether a purchaser Warren 
was ever found, but there is no doubt that about the time indicated, Indian Saotinga Houae. 
public opinion was greatly concerned with the prospect of a satisfactory acclima¬ 
tisation of the true cochineal. The chemical achievements of su):)se(juent years 
completely obliterated, however, all interest in the dye, and Rishra is no more 
a popular resort but a jungle of Opuntia and other weeds. [Cf. F. Brandt, Cult, 
of Silk, resume from Rec. Madras Govt, and Board of Rev., 1871, 2 (Cochineal 
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introcliH.'od by Or. Andorsoii); also ** ^opalry (definod as Garden for Cultiva- 
tion of Cochineal Plant and Insect ”), 13.] 

The favourite (and apparently the exclusive) food-plants of cochineal are 
various forms of Oittttitia or \oinii —the prickly pear (see Opuntia^ p. 822). The 
grana fina foods mostly on opuutia t'oeeinHHfet^a. Haw., whilst the grand syl~ 
veatris is reported to live on several species, including o. tnonavantiia. Haw., and 
the common Indian form o. MPUfenii, Haw. Considering the prevalence of the 
species of aintnfia, it may be said there are not many recently collected speci¬ 
mens of the genus from India in the Royal Herbarium, Kow. Five species are, 
however, represented l>y the sets present, and these in alphabetical sequence are : 
O, flerittmi tm, O. MPinettii, O. JIvtiH-itnlini, O. ntha and O. ttittn. There 

is no specimen of o. tot rinini/era. and—which may also be regarded as some¬ 
what significant—there is only one sample of o. iPiiienU from Madras, and that 
contributed in lS8b, so that it would almost seem as if that plant had not been 
known, or yit all events little experimented with in South India, much before the 
first decade of the IDth century. On the other liand, there are admirable samples 
from Madras of the other species just named, whicli are stated to have been 
coll<>>cted from Dr. Anderson’s garden on April 10, 1800. Tht^se are accordingly 
historic sfxv’imcns. Of o. nttttutcantha it is said that it was “ the food of the 
wild cochineal.” That same species has on two subsequent <iccasions been sent 
from Madras Prosuhmcy and once from the Panjal), so that it is probably widely 
distri))ut('<l in India, and completely acclimatised. Of o, /inis-indifu another 
Madras historic slioi^t bears on the label the following observation : ” It is not oaten 
by tlu^ wild cochineal.” The specimen of ». devittnaua was wrongly named 
o. vot'dnitn/'eB’a in the s('ries from Dr. Anderson’s garden, but there is no men¬ 
tion of wliether or not the true cochineal insect fed on this or any other species 
grown in Madras, o. dwittmtua has more recently, however, been sent from 
Madras, so that it appears to liavt) become acclimatisiHl. Lastly there is only 
one shoot of o. and it also came from Dr. .Vnderson's garden in Madras. 

Most of tho Indian specimens of preserved in the Herbarium, Kow, bear 

aparasiticy scale insect (possibly a species of tHanpin), but no trace of cochineal. 
It thus seems possible the sudden extermination of tho Opuntias of certain 
districts (such as that mentioned in Wilks, Hiat. My.'iore, iii., 89, in connection 
w'ith 'ri[)[)u Sultan) might be accomplished by the [larasite mentioned, without 
supposing t)io sudden appearance and disappearance of a form of cochineal. 
'The fact, however, that certain Indian writers allirm that the cochineal will only 
food on r(‘d-tlowered Opuntia while others say tliat it prefers tho yellow-flowered 
plant, is perhaps best explainetl by the supposition that there are at least two 
races or sp(‘ci('s of cochineal in India, though as yet not separately recognised 
by entomologists. Dr. Bourne {Rept., July 20, 1897) obtained grtina aylvestris 
inst'cts from (.lanjani and found these on the yellow-flowered Opuntia ; they 
lived for a short time, and only a little longer on tho red. Ho accordingly inferred 
that as a measure of oxtonnination of Opuntia the rearing of any form of cochi¬ 
neal was attended with so much difliculty that it was a failure. But it may 
thus bo askoil, would similar failure lo'cessarily result with all tho other species 
of Scale Insect .seen on tho Opuntias ? 

Tho cochineal insect at its birth is viviparous and the male and female larv le 
are not distinguishable oven under tho microscope. After a few days, however, 
they fa.sten to the cactus-leaf, lost> the power of locomotion, and become covered— 
the grand fina by a short wliite down, and tlie grana aylvestris by a much 
longer cottony substance which conceals the insect. The creature destined to 
become t lie male is (uiveloped, along with tho females, but in time becomes encased 
within a separate pouch or purse open at the blottom. From this in due time it 
emerges as a scarlet fly possessed of long transparent wings. It rarely flies, 
however, to any distance but jumps and flutters about while visiting the females, 
and shortly after dies. The female, on tho other hand, never emerges from her 
case as a winged insect, in fact never moves again from tho position she took 
a.s a larva, but. liecomes absolutely torpid, round in shape, loses her eyes and 
oven all form of a head. She derives nourishment by means of a hollow pointed 
tube, whicli she plunges into the fleshy texture of the cactus. She begins to 
yield her oft'spring after about three months, and it is at this stage that the process 
of ‘ nesting ” is begiui. Some eight or ten females are picked oft' the cactus and 
put into a little bag of cotton-gauze or other cellular tis.sue, which is fastened to the 
underside of a fresh cactus-leaf by mean.s of a thorn. The yoimglarvse escape, seek 
out gix'tl positions, and when fixed repeat their cycle of birth, growth and death. 
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HISTORY OF COCHINEAL DYE 


I vf- 8‘-he dye, and is gathered for tliat purpose imme- 

diately before the birth of her young. It is said tliat if the insects^ are stove- 
dried, their natural white powdery covering is retained, and the more valuable 
silver-grey cochineal produced, but if killed by steam or hot water they lose 
their covering and black cochineal ” is the result. There is. however, an alter¬ 
native opinion to the effect that fjuality depends on choosing the right period 
to gather the insects. There are three commercial grades, viz. “ silver grain,** 
black gram, and the little valued “ granilla.’* 

USES AND COMMERCIAL FORMS OF COCHINEAL, —Cocliineal was formerly 
much employed in dyeing wool, silk, and cotton : to-day it is a colour-ingredient of 
drugs and confectionery, and an artists’ pigment. It is alnmst entirely replaced 
by aniline dyes. Two different rods are obtainable from it—a bluish-rod called 
crimson, and a fiery-red called scarlet. The great reputation these dyes enjoyed 
for many years gave to the English language the expre.ssion “ ingrained.” 

Cochineal is comparatively rich in tinctorial matter compared with most of 
the other natural dyes ; it contains from 10 to 20 per cent, of the pure substance 
which exists as a glacoside, “ carininic acid,” from which the true colouring 
matter, carmine red, is readily produced. The dye-stuff requires no preparation 
for the market, but before lieing employed by the dyer the insects are beaten to 
a powder. As already observed, the most valuable commercial form is “ silver- 
grey ” or “ silver grain,” the white film which is here retained being duo to a natural 
wax coveenn amounting to about 1 or 2 per cent, of the weight of the substance. 
This silvery coating is sometimes imitated by facing the cochineal with talc 
and other mineral matter. In dyeing, cochineal is almost exclusively used 
for the production of scarlet shades on wool in conjunction with a mordant of 
tin. With alum mordant it yelds a crimson shade. The Spanish historian Her- 
rara tolls us that alum was the mordant used by the Mexicans, and certainly, 
as far as Europe is concerned, it was not until 1643 that “ Kuster or Kesler, a 
Clerman chemist,” brought to London the secret of using a tin solution in produc¬ 
ing the true scarlet. This secret he communicated to a Flemish painter, who in 
turn told or sold it to the famous Gobelins, whose tapestries embraced practically 
the first instances of scarlet-dyed hangings. 

Tn connection with painters’ colours, red inks, etc., the best-known modern 
application of cochineal is in combination with alumina and tin to produce 
Carmine {D.E.P., ii., 167) which is an almost pure lake. The best quality is 
known commercially as nacamt carmine and is insoluble in water, alcohol, ether, 
turpentine, etc., but soluble in strong mineral acids. Other lakes prepared 
with cochineal are Florentine and Crimson-lake. None of the preparations 
retain their intensity of coloiu’ when long exposed to light. [C/. Hurst, Painters* 
Colours^ etc.j 1901, 201 ; Rawson, Gardner and Lay cock. Diet. DyeSf etc.^ 1901, 
110 ; Bloimt and Bloxam, Cheni, for Engin. and Manuf., 1900, 327.] 

TRADE. —As a dye, cochineal has been to a great extent superseded by aniline 
dyes, and this supersession appears to bo steadily increasing. Thus the average 
quantity of cochineal imported by India annually during the five years 1894-6 
to 1898-9 was 1,829 cwt. During the seven years 1899-1900 to 1905-6 the average 
was only 1,583 cwt. In 1903-4 the amount had fallen to 1,166 cwt., valued 
at Rs. 1,19,417, though in 1904-5 it rose to 1,380 cwt. (Rs. 2,22,914), and in 1906-7 
to 1,533 cwt. (Rs. 2,62,568). In the same period of twelve years the imports of 
aniline dyes had increased by just over 100 per cent., totalling in 1906-7, 6,003,849 
lb., valued at Rs. 46,55,054. Cochineal comes almost exclusively from the 
United Kingdom and France to Bombay. The re-export trade has practically 
vanished. [Cf. Paulus jEgineta (Adams Comment.), 1847, iii., 180; Honigborger, 
Thirty-five Years in the East, ii., 258 ; Hoey, Monog. Trade and Manuf. N. Ind., 
1880, 170; Pharmacog. Ind., 1890, ii., 99; De Candolle, Orig. Cult. Plants, 274-6 ; 
Keiv Bull., 1892, 144-8 ; Mollison, Rept. on Prickly Pear as Fodder, 1892 ; 
Gemiadius, Opuntia in Cyprus, 1897 ; Bourne, Ind. Agri., 1898 ; Maiden, Agri. 
Oaz. N.-S. Wales, 1898, 9, 980-1008 ; Thorpe, Diet. Appl. Chem., 1898, i., 576.] 
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turgew. der Deut. Kolon., 1899, 25-33; Mukerji, Handbook Ind. Ag’i., 1901, 
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THE COCOANUT PALM 

284-7 : Cook, Oriq. (md Dist. Cocoa Pa/m (contrib. from Nat. Herb. U.S.A.), 
1901, 257 - 9 : 3 ; Gamble, Man. Ind. Timhs., 1902, 739 ; Safford, Useful PI. 
of Guam (contrib. from U.S.A.), 1905, 23:3-43; Firminger, Man. Gard. 
Ind. (e<l. Cameron), 1904, 198-200 ; Palmeae. The Cocoanut (Coconut) 
Palm, Porcupine-wood, known in the chief Indian and Eastern vernaculars 
as ndrel, ndriyal, ndrihel, ridrgiJ, maar, tenqa, then pinna, hobhari, nur, 
kalapa, (Mai.), pol (8inh.), ong (Bunn.), niu (Poly.), etc., etc. This tall 
pinnate-leaved palm is indiiienous to the islands of the Indian and Pacilic 
Oceans, but now (niltivated throughout the tropics in all warm moist 
situations, sucli as along the sea-coasts of India and Burma. 

Habitat. —The cocoanut is essentially a tropical plant, and while it 
can gro\^' up to the 25th degree N. or S. latitudes, it but rarely ripens fruit 
in the extreme limits of its region. From the Bay of Bengal it follows 
the Gangetic basin inland some 200 miles, but on the coast of India generally 
does not peiietrate for more than half that distance. Buchanan-Hamiltou 
(Stat. Acc. Dina]., 1833, 150) found that it ripened fruit with difficulty at 
Dinajpur, but I have seen it do so at Falakata, which is considerably 
fartln'r to the north, and a writer (Journ. Agri.-Hort. Soc. Ind., 1898) speaks 
of it fruiting freely at Dam Dim in Jalpaiguri, or :300 miles from the sea. It 
also fruits abundantly in South Sylhet. It would thus appear that the 
limit of fruit-prodiK^tion, viz. the 25th degree, is frequently exceeded in 
the immediate basins of large rivers. Hence it may even grow in Assam, 
though it will there ripen its fruits very indifferently. On the west and 
south coasts of India, on the other hand, its cultivated distribution is 
much more restricted. In Kolaba and elsewhere it may be found on the 
imnuMliate shore and for 50 to 80 miles inland, ascending the hills to about 
3,000 feet. Further to the South in Mysore, for example, it pavsses inland 
to nearly double that distance. It very possibly gave the name to the 
Cocos Islands and is plentiful on the Laccadive and Nicobar groups, but 
not in South Andaman. Gamble says the cocoanut palm is not, like 
the palmyra, a forest tree, though it may be seen practically in forest, 
grown in gregarious plantations all round the Indian (joasts and on some 
of the islands.” The Indian region may thus be said to be the lower basins 
of the Ganges, Brahmaputra and Irrawaddy, also the Malabar and Coro¬ 
mandel Coasts and adjacent islands—Madras Presidency being the chief 
producing area. 

History.—On tlie ass\iinption that it originated in the islands of the Indian 
and Paeihe, there would be little to prevent its having been carried even by 
currents of the sea, or in some cases by primitive man, to the western shores of 
America and to the coasts of Southern China, Siam, Biu’rna and India, in prehis- 
tori(? times. This is so natural and obvious a supposition as to render most of 
the learned arguments indulged in by authors on this subject superfluous. The 
Spanish, Portuguese and Dutch travellers may hav^e greatly aided in its distri¬ 
bution, more especially in conveying it to the oast coast of America, to the West 
Indies and to Africa, but a wide natural distribution had doubtless taken place 
long anterior to the discovery of America. It is, therefore, hardly of serious 
conseipience whether or not it may have been indigenous to tropical America as 
well as to certain of the islands of the Pacitic. Its natural habitat is undoubtedly 
maritime. It is known by so many widely diversified names, in the regions of its 
present production, as to necessitate a viust antitpiity. But as possibly indicative 
of a stronger claim for an Asiatic than an American origin, derivatives from its 
Sanskrit name nari-kela have accompanied the palm eastward very nearly to 
the shores of America and westward to Madagascar and Turkey, to a far greater 
extent than can bo shown for any other classic or ancient name that it possesses. 
This tloes not of necessity involve its being accepted as indigenous to India, but 
simply that its extended cultivation accompanied Sanskrit influence. 
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De Candolle ultimately inclined to the idea of an origin in the Indian Archi¬ 
pelago. \Cf. Orig. Cult. Plants, 429-3.1.] C<jok has taken great pains to refute De 
Candolle’s arguments and thus to stoutly uphold an American origin. He main¬ 
tains that it is no fault of the palm that the early inhabitants of America neglected 
to record its history, b\it similarly neither was that neglect India’s fault.” We 
are justified in dealing with the records that exist. W'iesner {Die Rohst, des Actual Records. 
Pflanzenr., 1903, ii., 419) advances no personal opinion but quotes authority 
for a dual nationality (American and Asiatic.) Jumelle [Les Cult. (\don., 

1901, 88-101) is opposed to the belief that the nuts wen^ brouglit by ( urrents 
from America to India and inclines rather to the view of an Indian origin. The 
plant was known to Cosrnas in the 0th century a.u. (vvh(» (alls it anjellion, a 
name doubtless derived from the Sanskrit), and John of Monte Corvine, in the 
13th century, speaks of it as the “ Indian Nut ” (as the Arabs do to this day). 

[Cf. Yule, Cathay and The Way Thither (ed. Hakl. 8oc.), clxxvi., 213.] It 

was also seen and mentioned by Marco Polo in the 13th century, under the Early Euroi»oan 

name “Indian Nut.” [Cf. Travels (ed. Yule), i., 102; ii., 23i), 248, etc.] Knowledge. 

In later times exhaustive and most picturesque accounts of the cocoanut 
in India were giv^en by Vartlnhna {Travels, 1510 (ed. Hakl. 8oc.), 103). by 
Linschoten (1598 (ed. Hakl. Soc.), ii., 43-51), by Haber {Memoirs, 1520, Leyden 
and Erskine, transl., .327), and by Abul Fazl {Ain-i-Akhari). etc., etc., to whe^e 
accoimts the w’ell-knowm description in Household Words, and later that of 
Tschirch {Indisc-he Heil-und Nutzpflanzen, 1892, 144-50) appear to ()we much. 

The question of the early European knowledge of the cocoanut is discusseel 
by Rumphius {Herb. Amb., 1750, i., 8), who quotes the passages of Thee- 
phrastus {Hist. PL, iv., 2 (ed. Scaliger), 1044, 280) and of Pliny {Hist. Nat., xim, 
ch. 9 (Holland, transl.), 1001, 390) which have been suppo.sed to refer to 
nttvifeva. The names given by these ancient authors are Cuciofera and C’orocS 
but cocos might be given to any nut. A much more likely derivation is that 
furnished by Barros (1553), Garcia de Orta and Lin.schoten, viz. from the 
Spanish coco {macaco, Portuguese) applied to a monkey’s face, an admirable 
allusion to the three scars or markings on the base of the shell. Coca (a .shell) 
might have been the primitive suggestion of that name. [Cf. Oviedo, Hist. (kn. 

Nat. de las Ind., 1520 (ed. 1850 i., 335; Garcia de Orta, 1503, Coll., xvi. ; 

Acosta, Tract, de las Drogas, 1578, 107; PyrAvd, Voy. E. Ind., 1001 (ed. Hakl. 

Soc.), ii., 372-80, etc.) ; Clusius, Arom. Hist., 1005, i., ch. xxvi.; Boym, FI. 6in., 

1656’ f-f2 • Thevenot, Travels in Levant, Indostan, etc., 1087, pt. iii., 17 ; 

Hamilton, New Acc. E. Ind., 1727, i., 290, 300; Forster, PL Esc., 1780. 48 ; 

Sprengel, Hist. Rei Herb., 1808, 103, 209; Milburn, Or. Comm., 1813, i., 2/7-8 ; 

PauhZ JEgineta (Adams Comment.), 1847, hi., 438-9; HobsonMobson {ed. 

Crooke), 1903, 228-9, 233-4 ; Joret, Les PL dans L'Antiq., 1904, ii., 299, 300.] 

CULTIVATION, —For seed purposes ripe nuts should be chosen from Cultiva- 
trees of mature growth but not too old. After being kept front four to six 
weeks, seed-nuts are planted just below the surface of the soil and about 
a foot’apart. Ashes and salt are freely scattered in the treiudies as manure 
and as a protection against insects. The seedlings thus obtained may 
be planted out from two to six or more months later, preferably at the 
beginning of the rains. Such is the usual method, which will be found 
described fully in the Dictionary. In some parts of India, however, 
the young plants are not removed from the seed-beds for one or even two 
years. In Java and the South Sea Islands the Natives hang the nuts for 
some months in the open air, under the eaves of their houses, until the Oera'inatioa. 
shoots and roots appear. The seedlings are then put into the positions 
which they are to occupy permanently. This method has been freely 
adopted by European planters owing to its great saving of labour and the 
ready facility it affords for rejecting bad or weak plants. A further method 
is to leave the nuts to dry for four to six weeks and then to lay them 
close together in a damp shady place until the shoots that appear 
from them are about 10 to 12 inches long. They are then planted in their Di^taace apart, 
permanent positions, and should not stand nearer each other than from 
25 to 30 feet apart each way. It should be remembered that for 
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THE COCOANUT PALM 

fructification the cocoamit requires absolutely open, air and plenty of 
sunshine. The subsequent treatment consists in hoeing the ground around 
the stems and manuring them, especially with salt, at the beginning of the 
rains. They may be easily transplanted when only a few years old, and 
in many cases Avith advantage, but the iieAV pits into which they are 
placfMl must be filled with good soil, manure, and a little salt. [Cf. Produce 
World, Jan. 17, 1896.] 

Yield ,— Cocoaiiut palms will bear fruit, according to the locality and 
the care expended on them, in from five to ten years. They throw out a 
sjiathe and a leaf every month, and each flowering spike yields from ten 
to twenty-five nuts. The yield varies according to the soil, climate, care 
expcmde^!, and also variety grown. It has been placed by some authors 
as high as 200 to 3(K), by others as low as 30 nuts per tree per annum, but 
a sale average might be 80 to 100, or say 5,000 nuts per acre ; and at 4 lb. 
to each fruit this would give a total crop weight of 64 tons an acre. Lastly, 
the ]3alni will continue to bear such crops for 70 to 80 years. 

Cultivated Forms. —Although the Natives recognise many varieties 
or ra(*es, these are doubtfully distinct botanically. Moreover, they are 
so numerous that it would be almost impossible to enumerate even the 
bett(‘r known ‘‘ sports ” and cultivated conditions that are claimed to exist. 
There are, for example, 25 (‘ommonly counted in Java—Miquel especially 
describes and names 18 of these and calls them varieties ; 40 in the 
Philippines ; 5 recognised in Ceylon ; 30 in Travancore alone according 
to Dr. Shortt; lastly, Jumelle (I.c. 92) and Firminger, both compiling 
from 41. Le (ioux de Flaise, say of India that it is customary to recog- 
nis(* 7 forms :—(1) Coromandel or Brahmin nut, a yellowish-red form ; 
(2) th(* Kanara, a very woody ovoid nut; (3) the Malabar \ (4) Maidive, 
small and spherical; (5) Achem. small and ovoid ; (6) Nicobar or pointed 
nut, the biggest of all, and (7) the Ceylon nut. The Brahmin nut is 
este(‘med lor its milk but is inferior in kopra and coir. Of Ceylon it 
is said there are two special dwarf forms : (a) the King Cocoamit, which 
ju’odiices a golden-coloured fruit, but rarely attains a greater height than 
20 feet. It is confined to the gardens of the better classes, (b) A still 
smaller plant much sought after. 

Soil and Climate. —All writers admit that the palm Avill grow effec¬ 
tively on sandy soil, but Sender and others point out quite clearly that it 
must not be dry sand. Many soils otherwise unsuitable can be adapted 
by adding the necessary manures ; thus clay soils can be made porous 
by admixture of sand and fertilised by the addition of calcareous salts. 
Jumelle observes that the cocoamit requires heat, moisture, a porous 
soil, calcareous salts, alkaline salts, a certain quantity of sea-salt, and a 
fair amount of animal manure. It should be noted, however, that animal 
manure if too freely applied is apt to encourage a weevil pest {vide infra). 
The best manure (vegetable) appears to be cocoamit husks. \Cf. Trop. 
Agri., 1893, xiii., 106-8.] Sender observes that the most desirable position 
is a porous soil sufficiently near the sea that at high tides the sea-water 
may permeate the trenches cut for that purpose. Cochran {Trap. Agri., 
1897, xvii., 173) and Jumelle (I.c. 94) give chemical analyses to show 
how very important salt is as a manure for this palm. 

It is necessary that the temperature should be fairly even all the year 
round, 75° and 50° F. being the extremes. If the rainfall be evenly 
distributed throughout the year some 48 to 50 in. will suffice, but if less, 
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the planter must resort to artificial irrigation. [Cf. Baur, Ind, Gard., 
Dec. 14, 1899; Cochran, Trap. Agri., 19(X), xix.] 

ADDITIONAL PECULIARITIES OF INDIAN CULTIVATION.-Bombay.—The 

cocoanut is only common in the south of this Presidency, and its chief value 
lies in the rich supply of toddy it affords. In Kolaba district, however, the soil 
and climate are found so suitable that the toddy exceeds the demand. The average 
annual yield of nuts is said to bo about 120 per tree, and each palm may be 
reckoned to have cost about Rs. 9 up to the point at which it begins to yield. In 
Thana district the annual yield is estimated at 75 nuts to cacli palm. The dry 
nuts are sometimes thrown into a well and left to sprout there, being subsequently 
put into a nursery : or they are allowed to fall from the tree and then buried. 
In the Kdthiawdr district they are planted and grown in pits by 3 feet 
in diameter, cut out of solid limestone and filled with mould. In Kaiiara, 
KAthiawdr and Ratnagiri the cocoanut is abundant, and in the latter district 
the average annual profit from each tree is said to bo about Rs. 1-3-0. During 
the “ Narral Purni^na ” or Cocoanut Festival of the Hindus, which is supposed to 
mark the end of the monsoon in August, Bombay Natives throw nuts into the 
sea to propitiate tho god of storms. [Of. Madras Mail, Aug. 23, 1899.] 

Madras. —This Presidency, especially the Malabar and Coromandel Coasts, 
is the chief seat of tho Indian cocoanut industry. The Laccadive Islands 
also send their contingents to ports on tho Malabar Coast, tho produce of both 
being reckoned together. The Maldives are under a Sultan who is subordinate 
to the Governor of Ceylon; the coir produced is conveyed to India and lost sight 
of in the customary trade returns. Tho Godavari district has been called tlie 
“ Paradise of the Cocoanut palm,” the delta of the river showing an abundance 
of the trees. Mr. Lushington, District Forest Officer of Kistna, stated in the 
Tropical Agriculturist (Jan. I, 1895, xiv., 457) that 200 nuts per annum was a 
very moderate estimate for good fruiting trees in tho Godavari district, and indeed 
an even higher average (250 to 300 nuts per annum) has been quoted for Ceylon 
highly manured palms {Trop. Agri., April 1, 1893, xii., 650). In Travancoro 
800,000 trees wore counted during settlement operations in 1902, and it is 
estimated that 25 per cent, should be added for non-taxpaying areas. \Cf. 
Capital, Oct. 30, 1902.] In vSouth Kanara, plantations extend along tho whole 
coast-line, the average to the acre being about 120 trees each, yielding 40 to 50 nuts 
annually. The seed-nuts are usually not plucked but allowed to fall from the trees. 

In Mysore there are said to be four varieties of tho cocoanut—rod, red and 
green, light green and dark green. Toddy is not made from tho palm, as the fruit 
is more valued. Occasionally a few green nuts are cut for the juice and for their 
fibre. The Mysore cultivation is to some extent peculiar, ami a full account of 
it will be found in tho Dictionary. 

On tho Nicobar Islands the palm is very abundant, the annual yield being 
estimated at about 10,000,000 nuts. In the Andamans it is said to be a com¬ 
paratively recent introducton. In 1901-2 there were estimated to be 42,997 
cocoanut trees in bearing and 64,821 not, and in the same year 428,897 nuts were 
received into the oil-factory at Viper. 

In Burma success would appear to depend largely on the district. Mason 
{Burma and Its People (ed. Theobald), 1883, ii., 143) says that the palm will not 
thrive except near the sea, and in many parts the seedlings are believed to damp 
off. Some years ago it was reported there wore 10,000 acres under cocoanuta 
in the Bassein district of Pegu alone. 

In Bengal the cocoanut is plentiful throughout the lower Gangetic basin, but 
as a rule only in garden cultivation, and tho produce is not much in excess of 
local demand.' i*Ihjphi.ip and not Covoh is the palm used in this jirovince as 
the source of toddy and sugar. In tlio districts of Barrisal, Backergango and 
Noakhali it is extensively grown in plantations by itsolf or along with the 
Areca-nut palm. Throughout Bengal the opinion prevails that to .fruit well the 
lower two or three leaves must be removed in September. 

In Upper India and the Central Provinces tho cocoanut is not cultivated. 

BNBMIES TO TUB COCOANUT. —The greatest danger to wliich this palm is 
subject arises from the attacks of various insects, mostly the grubs of beetles. Of 
these Miutoeera ruhn», a large insect with a reddish-brown head, appears to attack 
the root and subsequently to find its way into the stem ; it is believed to be 
especially prevalent when the ground has been too richly manured. Jumello 
{l.c. 100) says a similar insect lays its eggs in tho stem and the larvaa bore 
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THE COCOANUT PALM 

their way to the terminal bud, which they devotir. The danger of such pests 
is averted in the Straits Settlements by sprinkling the young palms with salt 
water. Another destructive beetle is Caiatidra pahmtrutn, a, species of Elephant- 
beetle which destroys both the young leaves and the terminal bud, thus rapidly 
killing the palm. It is especially prevalent in the Malay States. On the 
(Jororriandel Coast boring grubs are extracted by means of a barbed steel probe, 
'i’hey are eaten as a delicacy by the Burmans, who are great adepts at extracting 
them. The Rhinoceros-beetle rhinoceros, Linn.), a largo black or 

brown scarab, has been reported as especially destructive to palm trees in Madras 
and Singapore. It damages the trees by cutting holes through the young leaf- 
shoots. The larvic of a large weevil {ifhynvhophovus femtgineus, Oliu.) kill 
a groat number of trees by tunnelling into the trunks. The only cure for this is 
extraction, thougli the use of salt and brine is often beneficial. 

The leaves of the palm are also much injured by other insect posts and the 
life-sap s^Veked from the plant. Certain of the ( occilke — the Scale Blights— 
sucli as AnpiiHttittM ilentrnetor, Signoret, and MPaeftflopitiM eoeotis, Masi<ell, are 
especially destructive in the Laccadive Islands, and are the more dangerous 
l)(H*ause it is difhcult to proc<Msl against them by ordinary methods of spraying. 
[('f. Maskell, in Irid. Mun. Notes, I89(), iii., 1, 0(5-7.J Sender says {l.c. 045) that 
a largo wjisp is in the habit of making its nest in the young Iruit. Tlio only 
n^medy is tla^ de.strmdion of the nest. 

Larg(U‘ and more easily checked enemies are rats, scpiirrels, flying-ff)xes, wild 
cats, tre(^-dogs {t*aratio.niran) ^ oic., which sometimes eat the young fruits and 
often d(Lstroy tln^ terminal bud. As a remedy, Semler suggests that a preparation 
of cocoanut kc'rnel with arseni(% pulveris<‘d glass and strychnine, or the like, 
should be put into cocoanut sludls and hung in the trees. Against rats the 
mongoosf^ is the best pi‘ot(‘ction. Nicholls recommends covering the trunk of 
th(' palm with sheets of tin or galvanised iron for some twelve inches, the 
rats l)eing una})le to climb over these. The young plants must also bo protected 
against the ravage's of wild hogs, elephants, cows and porcupines. When a 
f)alm has actually been killed by beetles or other posts, care should bo taken 
to de^stroy the whole stem by fire, as a single palm left lying or utilised for 
[)osts, rails, lumdrails to foot-bridges, etc., may contain and send out enough of 
the pests to destroy an (‘iitire plantation. It has accordingly been suggested that 
(he prestM’vation by planters of infected timber as well as the non-destruction of 
infcH'tt'd cocoanut-refuso should be made a statutory otfence, since such nearly 
always (‘oustil ut(*s a public imisanco and too often involves a public disaster, 
[ty. Kidlt' v, Rept. on Destruction of Cocoanuts by Beetles, Singapore, 1889 ; Tennet, 
(Vv/oa, ii.,' 5‘J9 ; hid. Mas. Notes, 1891, ii.,^ 8-9 ; 189:1,175; 1903, v., 127; 
Watt, Blague in Betel-nuts, Agri. Ledg., 1901, No. 8, 140; Trap. Agri., 1904, 
wiii., ()3(); Butler, Diseases of Cocoanut, in Board Rev. Aladras, 1908, No. 780.J 
hlBRB. This uselul |)laiit yields vurioiis fibres or fibrous materials. 
A delicate tomentiimor eottoii, found at the base of the leaf, is employed 
as a stv])tie. T]i(‘ leaves may b(‘ u.sed like those of other palms for many of 
the j)ur})os(‘s ol paper. Tin* leaflets of two or more loaves are braided into 
mats that are nse<l in house-eonstruetion. They are also often stripped 
off and nunle into brooms, or their midribs separated and so used. 
Again, the leave's an* freepiently employed as thateh, and dried they may 
be utiliseel as erudi* torches. The half-fruit (nut with adhering pericarp) 
is largely used as a scrubber. 


Coir. A//srory.--The important fibre, however, is of course the OoiR which 

is obtained from the thick outer wall of the fruit (or husk). This seems 
to have* been known to the* early Arab writers as hanbdr, being so called, 
for example, by Albiriini (cf. Journ. J.v., ser. iv., tom. viii., 266) in the 
11 th anel by Ibn Batuta (Vojfiujes, etc., Soc. Asiatique, 1858, iv., 121) 
in the I4th centuries. Correa (Lendas da India, ii., 129-30) tells us that 
the Covernor (Alboquenpu*) of Cananor devoted much care (1510 a.d.) 
to the preparation of cables anel rigging of coir (cairo), of which there 
was great abundance. r\Tard ( Voy. E. Ind. (ed. Hakl. Soc.), 1887, i., 250) 
speaks of the revenue having been paid (in 1610 a.d.) of cairo by the Mal- 
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COIR FIBRE 

dives. The word coir did not come into the English language until the 
eighteenth century. It is doubtless an Anglicised version through Portu- 
guese Cairo of the Malayal verb kdydru — to be twisted (kdyar, Mai. and 
kdyirUy Tam.). Both the fibre and the rope made from it appear to have 
been exported to Europe in the middle of the 16th centiirv under the name 
kdnbar, a misrendcririg, very possibly, of kdiyar. But it was actually 
not until the Great Exhibition of 1851 that coir rope and matting 
attained commercial importance in England. Thus Milburn, writing as 
late as 1813, observes that cocoanuts are an article of considerable trade 
in all parts of India, and that coir ropes are much esteemed there. He 
says nothing at all of any exports to Europe. It deserves notice, too, that 
the collections of early letters of the East India Co.’s smwants, published 
by Mr. W. Foster, contain no reference to the cocoanut fibre. 

Production .— Taking India as a whole, coir is only obtained as a by¬ 
product. As will be seen under the notes on trade, the present-day Indian 
exports are almost entirely made from Bombay and Madras, and it may be 
said that Madras, Cochin, the Laccadives ami Malabar are the only parts 
of India that produce coir on a commercial scale. According to the Mayiual 
of S. Kanara (1895, ii., 147-8) about 5,0(X) persons depend for their living 
on the manufacture and sale of coir in that (listrict. It is further said that 
3,000 cocoanuts produce 1 candy of coir. The cost of raw material and 
manufacture is about Rs. 15 and the selling price about Rs. 20 pei’ candy. 
Elsewhere in India the fibre is dark and coarse, and not comparable to the 
tine qualities of the above-named districts or to that of Ceylon or Singapore. 
There arc many reasons for this. Situation is one ; the fibre would seem 
to become coarser at a distance from the coast; but variety, age at whi(4i 
the nut is gathered, care and sKill in steeping, beating, and (leaning the 
fibre, etc., etc., are all factors of no small importance. If the palm be 
cultivated for the sujDply of juice or to afford ripe fruit, the tibre usually 
proves in the one case imperfectly formed and in the other overripe. 
Such, at least, is the common opinion, although ac^cording to Wiesner 
(l.c. ii., 420) only three varieties of C. nuciferu arc really suitable for the 
production of coir, viz. rtffila, vupvlifovni is, and.s^oy>y>f>.so, and the first 
named gives the finest and most elastic fibre. These are thna^ out of the 
eighteen forms given by MicpieL Wiesner, however, would ap])ear to have 
adopted for general application a criticism whicli Miqmd [Ic. 65) originally 
intended exclusively for the Dutch East Indies. In many (countries sucJi 
as GuaTii a s])ecially long fruit is grown for the express purpose of affording 
the long straight-bristle fibre. Of Indian coir it has been commonly 
affirmed that the best comes from Cochin, and that as a result attempts 
have been made to imitate the light colour of the Cochin fibre by blea(4i- 
ing. But the chemicals used in this process destroy the elasticity of the 
fibre and render good qualities bad and inferior qualities worthless. 
Neither does it seem quite clear whether by Cochin coir is meant com¬ 
mercially the produce of the Native State or that of the whole coast of 
Malabar, or indeed all high qualities from whatever country obtained. It 
is said that for fibre the nuts should be cut in the tenth month ; it would 
appear, however that a large quantity of ripe nuts are exported to Europe 
in husk and the coir separated on arrival. 

Manipulation.— Concise accounts of the various local methods of re¬ 
moving the fibre from the shell and of separating and cleaning the coir have 
been given in the Dictionary (Ic. 428-30), to which the reader is referred. 
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THE COCOANUT PALM 

Briefly it may be said that for the first process an iron spike is fixed in the 
ground with point upwards, and that the nut is so struck on this that the 
point penetrates between the nut and the husk, and causes them to separate. 
A Native can treat in this way about 1,000 nuts daily. Although many 
nia(diines have been tried for this purpose, hitherto none have been found 
whicL can compet(‘. with hand-labour. The husks after being retted in 
brackish or sweet wat(‘r for 7 to 18 months are crushed either by hand 
or by machinery, and the fibre extracted. Fresh water is said to injure 
tin; fibre. The retting jirocess is sometimes dispensed with, the husk 
being steamed till the fibre separates. After ] ing dried the fibre is 
“ willowed ” or cleanc'd of dust and refuse, and it is finally separated into 
various g>ad(“S or (|ualities such as “ mat ” or long fibres (used for spinning 
])ur[)os(‘s) ; “ brush and broom ‘ bristle ’ ”—the shorter and stificr fibres ; 
uj)holst(‘ry, flu; tow or curled fibre; and the dust or refuse employed 
as a manure and for other purposes. The best bristle fibre done up in 
small bundl(‘s, and with the fibre stretched straight and clean, may fetch 
£.‘i0 a ton. The mat fibre is worth £20 per ton and the waste £L0 a ton. 

Under a liigh pressure a (mcoanut dust was found to make a rather 
brittle cardboard which on being touched by water would instantly swell 
uj) and (‘lose any hol(‘. made in it. This was looked upon, some ten years 
ago, as a valuable discovery for rendering warships practically unsinkable 
by gun-fire. The ordinary uses of coir, coir-yarn, etc., are so well known 
ill most households, that it seems superfluous to attempt an enumeration. 
Coir-matting, coir-rop('s, cocoanut brooms and besoms, hassocks, ham¬ 
mocks, ‘‘ bass ” for nursery men, bags for seed-crushers, oil-presses, etc., 
ari^ amongst the many forms of manufactured coir. Coir rope is especially 
siu’viceable in India because it does not suffer from the damp climate, and 
sails are accordingly soiiictimcs made of coanse coir-cloth. In the Laccadive 
Islands mats made of cocoanut leaves are used as sails. In Ceylon and 
India the fronds are split and woven into neat baskets. \Cf. Dodge, 
IJsejul Fibre Plants of the World, 120-3.] 

Yield. As regards yield of fibre per nut and price, it has been said 
that L(),(X)0 husks treated in England yield about 50 cwt. of spinning fibre 
and 10 cwt. of brush fibre. In Ceylon 40 nuts are reported to give 6 lb. of 
coir (or say 13} cwt. to 10,000); in Madras 18 large nuts and in the 
Laccadives 60 small nuts give a similar amount; but whereas a pound of 
Laccadive coir spins to 35 fathoms (210 feet), a pound of the coir from 
large Madras nuts will only measure 22 fathoms (132 feet). 

Prices. —Tlio quotations for Coir on tho London market, as published by 
Messrs. Ido & Christie, October 15, 1907, may be here given. The spot values 
wore as follows :— 
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A RECORD OF TRANSACTIONS AND PRICES 


Coir Rope— 4| to 6 inch 
»» »» 

For the Month of September. 

Landed Delivered 
1907. 1907. 

Yarn .. .. 190 tons. 485 tons. 

Fibre .. 90 „ 106 „ 

Rope .. .. — „ 13 „ 


£ s. d. £ 8, d, 

16 0 0 to 21 0 0 

16 0 0 „ 21 0 0 

16 0 0 „ 21 0 0 


Stock Oct. 2. 

1907. 1906. 1905. 

1,600 tons. 2,025 tons. 1,936 tons. 

234 „ 521 „ 794 „ 

164 „ 216 „ 88 „ 


Landed from Jan. 1 to Oct. 2. 

1907. 1906. 

Yarn .. .. 3,791 tons. 4,861 tons. 

Fibre .. 786 „ 1,144 „ 

Rope .. .. 112 ,, 263 „ 


Delivered from Jan. 1 to Oct. 2. 
1907. 1906. 

4,723 tons. 5,012 tons. 

629 „ 1,423 „ 

143 „ 156 „ 


[<7/. Text. Journ.f Sept. 1892 ; Morris, Cant. Led. in Joum. Soc. Arts^ 1895, 
932—3 ; Dodge, Useful Fibre Plants of the Worlds 1897, 120-3 ; Kew Bull., 1898, 
(add. ser., ii.), 245-8; Hannan, Text. Fibres of Comm., 1902, 151-4; Dunstan 
Im/p. Inst. Tech. Repts., 1903, i., 79.] [For Trade, see Collective Statement in 
Cocoanut Products, pp. 362-3.] 

COPRA (KOPRA) AND OIL, —The kernel of the cocoanut sliced and 
dried either in the sun or artificially is called Co fra (Kopra). It contains 
from 30 to 50, some say even up to 70 per cent, of fixed oil. The fully 
ripe cocoanuts only are used in making copra, but though the quantity is 
less the quality is said to be higher in three-quarters ripe than in fully ripe 
fruits. But the oil may be expressed either from the fresh kernel or from 
the dried kernel, and by a hot wet or dry cold proi^ess. Artificially dried 
copra is often smoked, and as this (colours the oil its value is thereby lowered. 
Mr. Cochran {Man. Chem. Anal. ; also Trop. Agri., May 1, 1893, xii., 
665 ; July 1,1899, xix., 44) gives the composition of copra thus :—moisture 
6 per cent. ; oil 67 per cent.; albuminoids 6*69 per cent.; carbohydrates 
15*21 per cent. ; woody fibre 2'11 per cent.; and ash 2*99 per cent. 
Semler {l.c. 653) observes that sun-dried copra contains about 50 per cent, 
of oil, artificially dried 60 per cent., and if dried at the boiling point of 
water it may contain 66 per cent. 

O//.-Dunstan {Edible Oils, l.c. 129) gives his examination of 
Malabar, Bengal and Bombay samples. The Malabar had an acid value 
as Koh of 35*21 as compared with Bengal 11*84, and Bombay 9*95 ; the 
saponification value of Malabar was 258*2, Bengal being 255*6, and Bombay 
255*5 ; the iodine value of Malabar was 8*54, of Bengal 8*41, and of 
Bombay 8*25 ; the Reichert-meissel value of all three was found to bo 
higher than the ordinary standard, viz. Malabar 6*71, Bengal 6*79, and 
Bombay 6*65 ; lastly the melting-points were Malabar 23*5° C., Bengal 
24*5° C., and Bombay 25*0° C. Blount and Bloxam {Chem. for Engin. and 
Manuf., 1900, 236) give the saponification of this oil as 209 to 228 and 
iodine absorption as 7 to 9. [Cf. Greshoff, Rept. Kolon. Mus. Haarlem, 
1903 ; Bachofen, Complete Anal, of Cocoanut, showing its demands on the 
Soil, in Times of Ceylon, Nov. 1899.] 

Extraction, —Various methods of obtaining the oil are resorted to : 
for example, when pure colourless oil is required the copra is boiled with 
water, grated and squeezed, the resulting emulsion being again boiled till 
the oil rises to the surface. This is thus a hot wet process. If fresh kernels 
are used this is called dvel oil, and if from copra it is muthel. Moreover 
there are several special modifications chiefly intended to produce the very 
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pure white oil which has the highest commercial value. Crude or ordinary 
cocoanut oil is, on the other hand, produced by crushing the copra in a 
native oil-mill worked by oxen. This is a cold dry process, but some of 
the most highly prized grades have been cold drawn. The mill is really 
litih' more than an enlargement of the druggist’s pestle and mortar, but it 
is so etlicacious that the extra amount of oil obtained by employing 
l^luropean machinery does not counterbalance the expenditure involved. 
Mor(‘ovcr, the residue of the copra is sold as cocoanut oilcake (poonac), and 
the drier the cake the lower its value ; the poonac is normally worth 25 per 
cent, of the copra. 

The best East Indian cocoanut oil is known as “ Cochin.” This is 
remarkjibHe, since it is generally thought that ripe co(*oanuts are 
necessary for the oil, whilst green nuts are best for the fibre. Yet “ Cochin 
iibr(‘ ” and (Joc.hin oil ” both rank highest and possibly from the same 
r(‘ason, viz. that the name Cochin is given to all high grades. However, 
it is j)ossibI(‘, as mentioned above, that what is called “ Cochin coir ” comes 
ill reality very largely from the Laccadives and the Cochin oil may come 
from (V)chin. In 1897-8 the Tropical Agriculturist opened its columns 
to a <liscussion as to the reason for the higher price obtained by Cochin 
compared with Ceylon cocoanut oil. The difference was then said to be 
about 'M) ])(‘r (‘(‘lit. Butin January 1904 there was apparently little differ- 
(‘iic(', and in May 1905 Cochin oil was selling at only 16 per cent, better 
than (\‘ylon ; hema* it may be assumed Ceylofi had improved materially. 
During the discussion indicated an “ Old Cocoanut Planter ” observed that 
()(‘rfectly clean and dry copra yields an oil which if put in a tumbler is in¬ 
distinguishable to the eye from a similar glass of water. The impiiry, it 
may be said in conclusion, resulted in a general agreement on. several points, 
such as that the purity of colour and therefore higher pric'c of Cochin oil 
w('re due to th(‘ greaOu* care taken in the selection of nuts for crushing and 
in the preparation of the copra. It was acknowledged that smoke-dried 
copra usually resulted in a tainted oil ; that none but quite ripe and quite 
sound nuts should be used (it was said, for example, that on the Cochin 
coast the nuts are allowed to drop off the trees) ; that great care should 
be tak('n to keep tin* split nuts free from dust and dirt whilst drying ; 
and limilly, that the excess of stearine in Cochin oil, which makes it prefer- 
al)h‘ for candle-making, is due rather to the superior (juality of the nut and 
more careful cultivation tlian to any natural superiority of the soil. Almost 
all (Vylon (Kuropean) growers, it may be observed, are agreed that one of 
the principal advantages of the Cochin climate lies in the fact that the 
copra can be dried in the sun. In the controversy above indicated it was 
stated, however, that if the copra were dried at an even temperature, where 
smoke could not reach it, the result w'ould be equally good with the sun- 
dried nut. Ihit it may be added the difference between cold dry and hot 
wet expri'ssed oil may be a far more important factor than hitherto 
n'cognised in determining the value of cocoanut oil. All the cocoanut 
products seem subject to extreme lluctuations in price. It is generally 
accepteil that the safest standard to purchase copra or cocoanuts is the 
price ruling for the oil. 

The Oil is largely used in India both in cooking and for toilet 
])ur[)oses. Its employment as an illuminant was at one time important 
l)ut has considerably diminished owing to the introduction of cheap 
American kerosene, the best qualities of which are cheaper than ordinary 
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cocoanut oil. It is still, however, occasionally fouiirl in some Roman 
Catholic churches, and in England and elsewhere it is made into candles, 
especially nightlights. The latter use was .a discovery made by Messrs. 
Price & Co., who introduced candles made with cocoanut oil for publi(; 
illumination at the time of Queen Victoria’s wedding ; but in ordinary 
candle-manufacture the oil has been somewhat displaced of late bv 
palm-oil. [Cf. Board of Trade Journ., Feb. 1898. | In Europe it is 
extensively employed, particularly in France, whern pomades and other 
fancy toilet arti(;]es are produced in great ([uantitv atul variety. It is 
also utilised in the manufacture of salves and lotions of various kinds 
and to adulterate cod-liver oil. It is considered an effccti\'e hair-restorer 
and is universally so used all over India. The long, bhuL', lustrous tresses 
of the Filipino women have been attributed to the use of this oil. [C/- 
Hides and Leather, June 25, 1904.] 

As regards the soap industry, (;ocoanut oil makes a white, hard soap, 
which is more readily soluble than almost any other in hard or even salt¬ 
water. The form known as “ Marine Soap ” may be used medicunally in 
plaster-making and in the preparation of soap liniment, but it has the dis¬ 
advantage of imparting an unpleasant odour to garments or to the human 
skin. The Messrs. Lever’s Sunlight Soa]) factories use a large amount of 
co(a)anut oil. A fair proportion of the Native-made soap of India is also 
])repared by boiling this oil with dhobie’s earth, salt, saltp(‘tre, (piicklime 
and water. 

Vegetable Butter. —The various methods and contrivances for pro- 
(huniig vegetable butter—cocoanut butter more especially—may be said 
to have originated one of the r..any new aspects of value in this palm. Pure 
cocoanut oil has for some time been used in part manufactiUM' of margarine, 
and with advaritage, since it supplies a certain amount of glyceryl salts, 
of fairly low fatty acids, whose absence from ordinary margarine (‘onstitute 
(diemi('ally the principal difference between that product and butter. For 
this purpose the characteristic odour of the oil is removed by tn^atmemt 
with alcohol and animal charc^oal. | (’/. Blount and Bloxam, he. 238.J But 
a far more important industry than the adult(*ration or fabrication of 
margarine is the production of cocoanut butter (see Cacao Butter, p. l()7b). 
The process of producing cocoanut butter or, as it was subsecpiently termed, 
“ pa/m?*n,” is said to have been discovered by a German professor. Dr. 

Schlinck, and developed by him at Ludwigshafen. He produc.ed a pure 
vegetable fat which for culinary and edible purposes was claimed to be 
much superior to butter, lard or tallow, all of which contain acids that 
through heat form undesirable products. [Cf. Ind. Arjri., Sept. 17, 1887; 
Kew Bull., 1890. 230-8; Basu, in Journ. Agri.-IIort. Soc. Ind. (Proc.), 1890, 
ix., 62-3.] Dr. Therner, Second Physicuan of the Imperial Hospital, Vienna, 
pointed out (Centralblatt fur die gesammte Terapie, Oct. 1889) that a firm at 
Mannheim had also produced a cocoanut butter free of fatty acids, such as 
was suited for persons of impaired digestion. [Cf. Journ. Board Trade, June 
1901.] The manufacture of these and such like butters was naturally very 
quickly extended, and indeed Messrs. Loder & Nucoline, Ltd., of Silvertown, 
London, claim to have preceded even the German firms in producing 
cocoanut butter and cocoanut suet, which they called “ Nucoline ” and 
“ Vejsu.” Their sales are now on a very large scale, so that their goods are 
coming daily into extended demand. “ Vegctaline ” is the name of the 
product as now manufactured in Marseilles. More recently Messrs, Gaudart 
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Si, (U). have couiineiiced making what they (;all “ Co(Jotine ” at Pondicherry. 
Similar factories liave also been established in America and elsewhere. [Cf. 
Madras Mail, Jan. 23, 1902; Ind. Agri., Nov. 1902, xxvii., 348 ; etc., etc.] 

There is thus an opening for Indian industries in this product which 
that country will be ill advised to neglect. The importance to Europe of 
the discoveries briefly inditjated lies in the fact that cocoanut butter pro¬ 
vides bakers and biscuit manufacturers with a substitute for butter which 
is not only pure and cheap but even better suited for baking purposes than 
butter proper. One of its chief advantages is that it does not readily 
become rancid, and ro(;ently the use of this butter has been authorised for 
culinary purposes in the French army, a fact significant of the future 
(bunands of the world. The consumption of this product must in fact 
yearly (‘xpand and the traffic; become of infinite value. Confectioners are 
said to find cocjoanut butter an entirely satisfactory substitute for the more 
(‘.xpensive cacao butter (see p. 1076), the imports of which into England 
have in consetpience for some years past materially declined. Cocoanut 
butter is not, however, strictly speaking, a substitute or even an 
adulterant of dairy butter, but a substance that commands independent 
recognition. [Of. White and Humphrey, Pharmacop., 1901, 331; Revue 
drs Cult. Colon.y June 1903, No. 126, 324.] 

Adulteration, It should be added that co(;oanut oil is sometimes 
used as an adulterant of volatile oils. It may be detected by the fact 
that oils so adulterated will solidify wholly or in part in a freezing mixture. 
rVaoanut oil has thus been found in cananga, citronella and palmarosa 
oils, (f 7 . Gildcmeister and Hoffmann, Volatile Oils, 1900, 201.] Cocoa- 
nut oil melts at 68^ to 82*^ F. ; its sp. gr. at 212'^ F. is 0’868 to 0*874 and 
its saponification from 209 to 228. 

Cocoanut Oilcake or Poonac, —As observed above, this is the by¬ 
product of copra, after the expression of the oil. Voel(;ker {Essay on the 
Inllnence of Chem,. Disc, on Agri. reviewed in Trop. Agrist., 1896, xv., 800) is 
said to have observed that the cocoanut cake is better adapted for fattening 
stock than for young growing animals or store-stock. Its analysis is 
as follows water 9*50; oil 8*43; albuminous bodies 30*40 (contain¬ 
ing nitrogen 4*50) ; mucilage, sugar, fibre, etc., 40*95 ; mineral matter 
(ash) 10*72. It was very largely taken up in Australia, after the establish¬ 
ment of Messrs. Lever brothers’ Sydney Oilmills. In the Tropical Agri¬ 
culturist (1898, xviii., 223) it is stated that cocoanut oil(;ake is not generally 
us('(l for milch-cows or other milking stock, or in Ceylon for horses ; but it 
is the common food of working bulls, and is (considered an excellent fattener 
for ])igs. 

Oliicial statistics of the Indian trade in cocoanut cake are not available, 
but according to a reply to a correspondent in Capital, Feb. 11, 1904, 
the pricce in Ceylon was from Rs. 67.4 to Rs. 70 per ton, and from 12,000 
to 15,(X)0 tons were then shipped annually from Colombo, mostly to 
Cermany and Belgium. The writer apparently did not consider it neces¬ 
sary to take India into consideration. In fact he says Indian poonac 
consists of rape-seed, castor-seed and gingelly (sesamum). Hanausek 
{Micro. Tech. Prod. (Winton and Barber, transl), 1907, 403-6) gives the 
appearance of the cake under the microscope. The total exports of 
Indian oilcake, it may be observed, amounted in 1903-4 to about 60,000 
tons, of which Madras contributed 47,500 tons. The exports of oilcake 
appear, however, under two headings (a) Cattle Food and (b) Manure. 
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The total for 1906-7 came to 105,379 tons, valued at Rs. 75,99,121. Cocoa- 
nut oilcake is chiefly exported from Madras, and consequently constitutes 
an important item in these transactions. The value of the total traffic and 
its present prosperity may be inferred from the fact that from all India 
the exports in 1886-7 stood at only Rs. 1,71,107. This is, however, but 
indirect evidence of the extent of the Indian exports in cocoanut cake. 

[Cf, Kew Bull, 1897, 416 ; Leather, Arjrl Ledg., 1897, No. 8, 159-60.] 

Medicine,—Yavy full accounts of the medicinal properties of the Medicine, 
cocoanut are given in the Dictionary and in the Pharmacographia Indica 
(iii., 511—9). Briefly it may be said that, for European medicine, the most 
important advantages of C, mi rife ra are the anthelmintic; action of the 
fresh fruit (especially of the volatile oil of the shell) ; the properties of the 
milk ; as also the possibility of substituting the oil for cod-liver oil, in cases 
where the latter cannot be taken. For medicinal purposes the olein is 
separated from the solid fats, as in the preparation of what the Natives 
ca.\\ dvel (According to so]ne writers this is named miitkel, the meanings av^i and 
of dvel and muthel being perhaps reversed.) In making that substance 
the kernel of the fresh nut is pulped and strained and the oil separated 
from the milky fluid by heating. A preparation of the same kind is now 
known in Europe as “coco-olein.” Both by Native and European 
physicians in India the “ milk ” from the unripe fruit is recommended as Tho Milk, 
a useful refrigerant in fever and urinary disorders, but in Bengal it is 
commonly believed that the consumption of too mu(;h cocoanut milk 
tends to cause hydrocele. In dyspepsia and consumption Native prac¬ 
titioners prescribe the pulp of the ripe fruit made up with ghi, coriander, 
cumin, cardamoms, etc. This mixture is called ndrikela-khanda. The 
flowers and fresh toddy are astringent. The soft, brown tomentum or Toddy, 
cotton found outside the base of the leaf-sheath is an excellent styptic, 
like the corresponding products of Boeassiis and (Uirf/ofn. For an 
abstract of the somewhat diverse and conflicting opinions of the Arab 
physicians—Rhases, Avicenna, Serapion, etc.—the reader should consult 
Adams (Comment, in Paulus /Egineta, 1847, iii., 438). 

Food Products,— a large section of the Indian population the Edible 
cocoanut is almost a staple article of diet, and a very wholesome one. Products. 
Natives of all classes consume the soft creamy pulp and cool refreshing 
water (milk) of the young nut (dab), and also use the same in cooking curry. 

The terminal bud or “ cabbage,” though esteemed a delicacy, is not often 
eaten, because its removal kills the palm. The harder pulp of the matured 
nut is dried either naturally or artificially and the copra thus formed is Copra. 
parched with rice, rasped, and put into curries or made into sweetmeats. The 
fresh or fermented juice of the stem is consumed as a beverage—toddy {tari)\ juice, 
by evaporation it is made into jaggery (coarse sugar), and by subsequent sugar, 
treatment even refined sugar. Rheede (Hort. Mai, 1686, i., 6) states that 
in his day a coarse reddish sugar was obtained by boiling the juice mixed 
with lime. When distilled, tari becomes spirit or arak and finally vinegar Pnirita. 

(see p. nil). The methods of collecting the juice and the manufacture 
of its products differ very little, however, from those employed with other 
palms. (See Borassus flabellifer, pp. 170-1; Cleghorn, in Edinh. New Phil 
Journ., n.s.,1861, xiv.) Incidentally it should be observed that in Bengal the 
cocoanut-palm is not tapped for toddy but in Bombay this is an important 
industry, although very little sugar is made from it. It may be noted that 
jaggery is not infrequently mixed with lime to make a strong cement which cement. 
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TKK COCOANUT PALM 

takes a fine polish. This is especially noticeable in Madras. [See Cements, 
pp. 293, 929.] The word jaggery is the trade name in India for all crude unre* 
fined su^jjar, though mostly palm sugar. It comes from the Sanskrit wtoa 
(sugar) through the Konkani sakJcara, the Malayal chaJckara and the Portu¬ 
guese jagara or xa/jara. [ For Indian Palm Sugar, see Phoenix, pp. 886, 929.] 

The uses of desiccated and shredded cocoanut in European cookery 
atid co)ifectionerv% etc., are well known, and need not be particularised. 
This trade is comparativelya modern one,and might be almost characterised 
as the (diief aspet^t of European interest in the edible products of the palm. 
Many patent machines and processes have been brought out, and large 
factori<\s organised in Europe and America (none in India) for the produc¬ 
tion and sale of desiccated (‘ 0 (mamit and the manufactures therefrom. 
It Avould a])pear that the growth of this special trade is so important that 
it is curtailing the export of cocoanuts (entire fruits) from America. 

Timber. - The wood is commercially known as Porcupine-wood,” and 
is us(mI for rafters and for other building purposes. It makes very pretty 
and durabl(‘ furniture, and is also converted into spear-handles, walking- 
sti('.ks and other fancy arti(*les. \Cf. Gambhy Man. Jnd. Tinibs., 1902, 739.] 

Domestic nnd Sacred Uses. — By Hindus the dricMl sficll is almost universally 
used as tin’s water-howl of thc'ir smoking-pipe or /uU’o/t (hence the name narr//<?7i') ; 
less fn'Cjiu'ntly it is the so\inding-<lrum of erudi’’ violins. Jn ^Madras tho shells are 
made into (>h'ga.ntly carved ornamental vases, lam[)s, spoons, sngai’-])ot-s, teapots, 
and small unri|)(‘ oinis into sniiff-hoxc's, scent-bottles and the like. Kntire shells aro 
obta-ined by tilling tlami wit h salt water and burying them in sand. By this process 
the k(‘rn(‘l is (h^stroycal and may be washed out, Imt tho shell will rot quickly unless 
the nut so treatt'd be fully rip('. \C/. hid. Art at Delhi, 1903, 133, 100, 11)0, otc. ; 
Woay,Mono(j,Trade amlManuf.N.Ind., 1880, 110.] According to tho Kmporor Baber 
(Le>(k‘n and Brskiiax transl.), 327)an<l the lOmporor Akbar {Ain-i-Akhari, 
ir)9() (Blochmaiin, transl.), i., 71) the shell of the cocoanut was oven then used to 
make a kind of x iolin or mainloline called f/Ziir/toyi:. Within tho nut there is occasion¬ 
ally found a small stoneof a bluish-wliite colour callediii [mlmcalappa and regarded 
))y the (Jliinese as a valuable amuhd. These “ cocoanut peai’ls ” aro very carefully 
df'scrilx'd by Ku/nphius. They a[)pear to 1)0 coinpos('d almost entirely of 
calcium carbonate and have a very small ])roportion of organic matter. The 
leav(‘s of th(^ palm are s<‘rviceablo for tluitch, screens, baskets, matwork, etc. 

TRADl: US COCOANUT PRODUCTS. sort of estimate can be 

furnished of the area under this palm or of the total production. The 
trade ndurns arc* moreover vS(\atterod under several separate headings, vso 
that a fairly complete statement of even the exports cannot be framed. 
It will be conveni(‘nt, therefore, to take up the more important products 
of the palm se])arately :— 

Coir. Fibre, Rope and Manufactures therefrom. In trade statistics 
the exports are shown under the hca<lings unmanufactured coir,” manu¬ 
factured coir ” (exclusive of rope), and cordage and rope ” (including 
hemp and coir but excluding jute). The exports op am ]r (UDR to foreign 
countries iiianih'sted a steady increase from 1894 to 1900. In the latter 
year they stood at 70,016 cwt., valued at Rs. 5,65,625. But since 1900 
they have greatly fallen oil, having been onlv 25,500 cwt., valued at Rs. 
2,26,626, in 1903-4, and 11,317 cwt., valued at Rs. 1,06,634, in 1906-7. 
This circumstance may be due to increased trafhe in manufactured coir 
(rope matting, etc.), to increased exports in made-up mats or rugs (not 
n'turned as coir at all), or to certain rearrangements in official statistics. 

Of the Manupaotured coir (excluding cordage and rope) the exports 
manifest a satisfactory improvement, the traffic for 1903-4 having been 
returned at 483,355 cwt„ valued at Rs. 47,90,110, and for 1906-7 at 559,329 
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cwt., valued at Rs. 56,00,268. Almost the whole trade is in the hands of 
the merchants of the Madras ports, the receiving countries being the United 
Kingdom and Germany. Madras Presidency also supplies the other 
provinces of India with coir and coir manufactures. These internal 
transactions were in 1905-6 valued at 15 lakhs of rupees. As already 
indicated, coir cordage and rope cannot be asc.ertained separately from 
hemp, but the total transactions for all India in 1905-6 were 139,870 cwt.. 
valued at Rs. 15,21,131 ; almost three-fourths went from Madras ports, 
and hence were in consequence chiedy coir (see Ropes and Cordage, p. 924). 
The imports of coir are unimportant, and come mainly from Ceylon and 
are consigned to Bengal. 

CopraandOiL —Theexports of copm to foreign countries in thefive years 
1899-1900 to 1903-4 show a remarkable increase. They stood at 97,029 
cwt., valued at Rs. 9,89,377, in 1899-1900; and reached 353,724 cwt., valued 
at Rs. 42,24,614, in 1903-4; but fell to 126,454 cwt., valued at Rs. 18,95,341, 
in 1906-7. Of this last amount 125,129 cwt., valued at Rs. 18,76,172, went 
from Madras ports. The chief recipients were France and Germany. The 
coastwise traffic in copm in 1905-6 amounted in all to 184,066 cwt., valued 
at Rs. 24,37,736. Bombay sent 47,218 cwt. chiefly to Sind, and Madras 
134,546 (5wt. chiefly to Bombay. The imports of copru from foreign 
countries have been steadily diminishing and are now unimportant. 
Statistics of the trade in Indian cocoanut (^ake are not obtainable separately 
from those of other kinds of oilcake. The traflic in (cocoanut oil to foreign 
countries in the five years 1899-1900 to 1903-4 increased from 2,245,502 
gals., valued at Rs. 27,79,669, in 1899 -19(X) to 3,379,631 gals., valued at 
Rs. 48,81,588, in 1903-4 ;^t the trade is subject to extreme fluctuations, 
and fell in 1906-7 to 959,W2 cwt., valued at Rs. 14,17,794. The United 
Kingdom and United States are the best customers, and the trade is almost 
entirely in the hands of Madras merchants. The imports, chiefly from 
Ceylon and Mauritius, amounted to one million gals, in 1899-19(X), but 
were only 999,556 gals, in 1906-7 and very largely from Ceylon. In the 
last-mentioned year Bengal received 731,281 gals, and Madras 171,215 gals. 

A^wrs.—The exports of whole coc.oanuts to foreign (countries, though 
still small, show a tendcncjy to increase. In 1899-19(X) the total stood 
at 175,250 nuts, valued at Rs. 5,439 ; in 1902-3 it was 705,535 nuts, valued 
at Rs. 24,789; and in 1906-7, 365,890 nuts, valued at Rs. 13,853. Natal 
and Turkey-in Asia are the chief receiving countries. The coastwise 
traffic in nuts is very c.onsiderable. In 1905-6 the total for all provin(;es 
was 81,920,724 nuts' valued at Rs. 25,50,384. Madras is of course chiefly 
responsible, having exported to Bombay 61,862,664 nuts, valued at 
Rs. 18,95,327. The imports of nuts from foreign countries amounted in 
1906-7 to 10,975,127 nuts, valued at Rs. 4,98,090, and these came chiefly 
from the Straits Settlements, the Maldives and Ceylon. Bengal took 
4,656,504 nuts, valued at Rs. 1,25,325, whilst Burma received 6,090,728 
nuts, valued at Rs. 3,64,546. 

India has not as yet figured in the returns of the world’s traffic in either 
desiccated cocoanut or in cocoanut butter. 

COFFEA ARABICA, fJnn. ; Do la Roque, Voy. Arab., 1708-10, 
2 pi. ; Jussieu, de VAcad. des Scien., 1713 (repub. Hist. Coffee), 1715; 
Ellis,' Acc. Coffee, 1774 (admirable plate); Plenck, Ic. PI. Med., 1789, 
pi. 130 ; Wight, Ic. PI. Ind. Or., 1840, i., t. 53; Richard, Tent. FI. Abyss., 
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THE COFFEE PLANT 

1843, i., 349 ; Oliver, FI. Trap. Africa, 1877, iii., 180 ; Baillon, Hist, des PL, 
1880, vii., 275-7, 405 ; Defiers, Voy. Yemen, 1889, 143; Raoul, Quit, du 
Cafeier, 1894; Henze, Les PI Indust., 1895, iv., 172-92 ; Saenz, Memo. 
Cult, del Cafeto, 1895; Lecomte, Le Cafe, 1899; Foreman, Philippine 
Islands, 1899, 337-42; Marcel Dubard, Le^ Cafeiers, in UAgri. Prat, des 
Pays Chauds, 1905, v., pt. 1, 92-100; also in Bull. Mus. Nat. d'Hist. 
Nat., 1907, 279-83 ; Rujuact^e. 

The names given to the plant, its fruits, its seeds and the beverage pre¬ 
pared from these, are mostly derived from either of two words:—“ kahwah,^^ 
an Arabic term tliat originally denoted “ wine,” and “ the Abyssinian 
name for the coffee plant or its beans. From these we have cahua, kawa, 
chauhe, kapi, cave, kava, cafe, coffee and cafeier ; also houn, hun, ban, ben, 
bunu, bm}cha. Tlie earliest Arabic writers, however, used the Abyssinian 
name by itself or in combination : thus Avicenna (11th century) calls it 
huncho and Rhases bunco. It was by them viewed as a medicinal plant 
and one very possibly that came from Abyssinia, so that the appearance of 
the Arabic name kahwah may with safety be accepted as marking the pro¬ 
gress into the final development as a beverage. The association with wine 
may be considered in fact as indicative either of the abhorrence of the 
z('al()us followers of the Prophet of anything that savoured of the prohibited 
alcohol or taken as the direct expression of the curious circumstance that 
when the coffee bev(‘rage was first made known to the Arabs it was in all 
[)robabi]itv distinctly alcoholic, and thus fully deserved the name kahwah. 

Habitat. -The true coffee plant would appear to liave been satisfac¬ 
torily established by botanists as indigenous to certain hilly regions of 
Abyssinia, of the Soudan, of Guinea and of Mozambicpie. Some doubt 
still, however, prevails as to its being indigenous to Arabia, though this 
was claimed by the early writers. Richard throws out the suggestion 
that it may have been indigenous to Arabia, and carried from thence 
to Abyssinia. It is certainly extensively cultivated in that country, 
as for example at Enarrea, Kaffa and Harrar. But Richard adds (as if 
in part support of his view) that coffee is only used by the Muhammadans, 
not by the Abyssinians proper. Defiers, on the other hand, speaks 
of the plant as cultivated in Attara and elsewhere on the mountains up 
to alt. of 7,0(X) feet, but as nowhere seen wild in Arabia. These two 
botanical writers thus take opposite sides in the story of the Abyssinian 
con(|uests. Ricliard believes that coffee was carried back from Arabia, 
and Dellcrs that it was conveyed to Arabia, about 100 years before the 
birth of Muhammad. Raynal, Lccomte, and many authors accept the 
opinion that the plant was taken from Abyssinia to Yemen. 

History.—If wo turn to Arabic literature for confirmation of this view 
yo h'arn for certain that coffee is not mentioned in tho Koran, nor of course 
is there any allusion to it in the Hebrew Scriptures. Thus if the plant be viewed 
JUS iiuligenous to certain tracts of Arabia, it becomes necessary to believe that 
its merits (if known at all) were appreciated within a very restricted area. Every¬ 
thing, in fact, points to the conviction that the people of Mecca, Medina and 
Ihigtlad did not know of coffee till well into the 14th century of the Christian era. 
Ibn Baithar, born at Malaga and who travclloil during the 13th century in North 
Africa and Syria, makes no mention of coffee. The art of roasting the beans 
and preparing from these a decoction was apparently a more recent discovery, 
mid one which may have been made in Persia. Prior to that, the kahwah that 
tirst attracti'd attention, wa.s a preparation from the succulent rind or pulp of the 
cotTee-cherry. This contains a fair amoiuit of sugar, is often pleasantly enough 
llavoured, and if a decoction made from it were allowed to stand for some short 
time it would for certain become alcoholic and might even be distilled into spirit. 
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DISCOVERY OF ROASTING THE BEANS arabica 

History 

Giovan Leone, who visited Egypt in 1513 and wrote a careful account of Cairo, Egypt, 
rnakes no mention of the consumption of coffee, nor is the plant enumerated in 
his list of the most useful and novel African plants. On the other hand, seventy 
years later, Prosper Alpinus {De PI. uPgypti, 1692, 26) speaks of the bon tree seen 
by him at Cairo in the conservatory of an Egyptian gentleman, and further he 
gives full particulars of the decoction, called caoua^ which ho says they prepared 
from the seeds imported from Arabia Felix and sold in public taverns, in place of noans. 
wine. In his other work {De Medecina Method.) Alpinus remarks that some 
of the Egyptians used the husks of the coffee-berries instead of the berrit's them- jfuaka used, 
selves. Vesling (in his edition of Alpinus’ work publishetl in 1735, 179) adds 
that coffee-cherries, brought from Yemen, wore sold in Egypt as erystallisod Crystallised 
fruits and regarded as great luxuries. Verzascha {Kr'duter-Buch., 1678, 788), while t’o^ee-cherries. 
reprinting the account given by Alpinus, speaks of the beverage being starved in 
earthen pots entirely closed up, and adds that the husk makes a stronger infusion 
than the berries (seeds). The seeds, he observes, are calk^l bon and the drink 
choava : ho furnishes a picture of a roaster, so that by then, at all events, there lloastiT. 
would seem no doubt the seeds wore regularly roasted and a beverage prepared 
from them, as well as from the husk. Sandys {Travels, 1610 (ed. 1670), 51) 
alludes to “ Coffa-houses ” of Constantinople. Pietro dolla Valle {Voy. East. 

Ind.y 1665) says of coffee, it is “ made by a black seed boyled in water which 
tiu-nes it almost into the same coloiu- but doth very little alter the taste of the 
water ; notwithstanding it is very good to help digestion, to quicken the spirits, 
and to cleanse the blood.” Herbert {Travels, 1677, 113, 311) speaks of “ Coffo or India. 

Coho ” as a Persian beverage prepared from “ the flower of the Bunny or Choava- 
berry ” and sold in shops. Fryer {New. Acc. E. Ind. and Pers., 1675 (ed. 1698), 

225, speaks of “ Coho or Tea ” as being served at a State ceremoniid at which ho 
was present at Bunder Abbas. An apology for mistakes explains that the text was 
printed in the absence of the author. Honco it may be inferred the “ Explanatory 
Index” was not drawn up by Fryer. In that index “ coffee ” is given as the 
equivalent of coho. It is thus probable that Fryer him.solf accepted coho as a name 
fully understood in England. It is of course a variant of the Arabic kahwah, which Arabia, 
originally denoted the wine prepared from the husk of the coffee-cherry, not the 
beverage of the roasted seeds. Jsiebuhr ( Voy. Arabia, 1770) says that in Yemen 
coffee made from the seeds is supposed to heat the blood ; accordingly the inhabi¬ 
tants of that province compose a drink of the hulls of coffee whicli in taste and 
colour much resembles tea. This they esteem wholesome and refreshing. It is 
prepared nearly in the same manner as that from the seed or bean and is the 
coffee d la Sultane of the French. Defiers observes, “ It is well known that 
the pericarp of the fruit dried in the sun and powdered constitutes the product 
used under the name of qischr for the preparation of a stimulating drink rather Stimulating 
like an infusion of tea.” ” Ai’omatised with ginger or other spices it is with qat l^^lnk. 
the favourite stimulant of the Arabs of Yemen who abstain from the use of coffee 
prepared from the seed, ground in the Turkish and European fashion.” 

Turning now to a few of the records regarding Abyssinia : Richard, as Abyssinia, 
already observed, affirms that coffee was not in his time much used by the 
Abyssinians. Nearly all was taken to Messoah by caravans and from thence 
dispatched to Moka, where it was sold as Arabian coffee. Henri Locomte gives 
a very different account: ” From time immemorial the Gallas have used coffee 
both as food and drink. Originally they made a decoction of tho beans and 
pulp cooked together. The system of roasting was only discovered later.” 

Such then are tho observations of early travellers in Arabia, Abyssinia and Ooffee of Roasted 
Egypt, and these may now be linked up with the prevalent opinions and tradi- 
tions. Coffee made of tho roasted seeds would appear to have been first brought 
prominently to notice at Aden. It was known for centuries previously as a drug, Aden, 
and many of the Arab writers speak of having been made acquainted with its 
properties through the Persians. Abu Abdallah Muhammad Dhabbani Ibn 
Said had occasion to visit Persia (according to Galand, Roque and I^llis : Africa, 
according to Yule and Burnell: lastly Abyssinia according to tho authors of the 
Pharmacographia Indica) during the 16th century. On that occasion he found 
the faithful partaking of coffee. Returning to Aden he took to drinking coffee 
himself, and recommended his followers to substitute that beverage for the kdt Kdt. 
{VatnaetiuHs) which they were in the habit of using. Vaughan {Pharm. Journ., 

1862, xii.) gives further particulars regarding Muhammad Dhabbani, but throws 
no light on the country whence he obtained his knowledge, nor does de Sacy deal 
with this issue. From Aden, however, the knowledge seems to have spread 
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to Mecca, Medina and Cairo, and finally within the century after its introduction 
to Aden, it had lietm conveyed to Damascus, Aleppo and Constantinople. But 
in duo course the more strict in the tenets of their faith objected to public coffee- 
}ious(\s and to the gaming, singing and dancing that there took place. At various 
times tlie (dfort was accordingly made to repress the traffic and to close the 
coffeci-liouses. In 1511 the (jlovernor of Mecca (the Viceroy of the Sultan of 
Kgypt) issiK'd a “ Condemnation ” of coffee) as the united opinion of the priests, 
doctors and learned mem of that town, on the ground theit it was a form of wine 
{kahivah) and therefore) cejntrary to tlie law. It is thus just possible that the 
l)eve?rage then in use was pr<‘pared from the pulp of the fruit and was, therefore, 
actually intoxicating. But the Sultan revoked the condemnation and reproved 
his viceroy for venturing to prohibit *m artie*lo of daily food used by the people 
of the ca[)ital e)f the Bmpire (Cairo) einel by the Sultan himself. Later on (1524), 
however, the cofh'e-liouses of Mecca had become the scenes of so much rioting 
that they ^vvere closi‘d, by order of the Katli. In 15.S.‘1 the people of Cairo were 
dividtnl irdo two cla.sses, those who considered coffee lawful, and those who did 
not. In 1554 the coflee-hou.ses of Coiistantinople were closeil on a new pretext, 
that possibly marks the more complete establishment of the habit of roasting 
the s(*(h1s. 1'he charred berri(\s (.seeds) were considered as charcoal, and thus 
unlawful as artich'S of food. 

Dilh'rerHM) of opinion exists regarding the first European who saw and de- 
scrib«‘d both the plant and the beverage. liamusio published in 1554 his Raccolki 
di'Ue N(U'i(j(itio}u' c VUuj<ji^ and one of the trav(‘lh‘rs whom he quotes describes a 
journey from Aden to lihada which he mad(' as a prisoner. Incidentally lio 
m<‘utious coffee among the plants (d.).s(‘rv^ed by him, but speaks of it as if ho and 
all his r(‘ad('rs were perfectly familiar with the plant so named. We know that 
by that time it was being u.se<l in Constantinople', so apparently it was known 
some tim<‘ prior to the' actual date of its being chronicleel. De la Roque, while 
characterising the traffic in coffee as (juite modern, points out that Peter Belon, 
who travelled in Egypt and Arabia in 154(5' 9 and described most of the curious 
and interesting plants .seen by him, makes no sort of allu.sion to coffee. But about 
the same time, or shortly after, several other travellers visited both Arabia and 
Abyssinia., and some mention while others are silent regarding colTeo. Similarly 
John Ray jDuhlished in l(i9H a colk'ction of Voyages and Travels. A few of the 
authors whose works he gives, deal with Ethiopia and Arabia, and some mention 
cojf('() while others do not. C’lusius {Arom. Hist. (Garcia de Orta), 1574, 214-5) 
rtM*eiv(‘d from Dr, Alphonse Paneius of Forra-ra, during the summer of 1573, a 
few eoffet'dx'rries (seeds), 'rhese Ih' figurcal and described, and tells us that they 
wtu'o ealliMi buna and by some vlfcauv [til have) and that in Alexandria a drink 
was made from them. Rauw'olf visibnl Alo])j)o in November 1573 and saw 
lh«> col'fee [)lant, as al.so the beverage. He published his account in 1583 
{Hcschm't. dcr Jkiiss., 103). 'riuis CJusius, not Rauwolf, as is commonly affirmed, 
should b(' viewed as the first botanist who examined and described the coffee- 
berries. Prosper Alpinus, as already stated, had a few years still later given 
a full account both of the plant and of the beverage, and his statements were 
])ublished time after timt) for a century subsqiiently, without any now information 
of value b('ing made known. 

V'(My few of the early rulers, travtJk'rs or botanists of India mention 
cofhu', such as i\Iarco Polo (1290), the Memoirs of the Emj)eror Baber 
(1519), the Ain-i-Akbari (1590), Rheiah) (1078), and Rumphius (1750). Lin- 
.schoten (1598) described the pre[)aration of tea in Jaj)an, and his contemporary 
and publisher Paludanus, in a footnote commenting on that pas.sago, observes 
that in the .same way the Turks prepare a beverage from “ the fruit which is like 
unto the bdkelaoe (laurel berry) and by the Egyptians is called bon or ban.'* 
Pyrard ( Voi/. E. Ind., 1(510 (ed. Hakl. Soc.), i., 172) speaks of the king and great 
lords of the Maldives drinking coi'fco. Tavernier {Travels Ind., 107(5, ii., 23-4) says 
that in his time coffee did not grow either in India or Persia, but that the supplies 
came from Arabia. He then adds that the principal coffee trade was from Hormuz 
and Ha.s.sora, “where the Dutch when returning empty from Mocha, load up as 
much as they can with that seed, it being an article which they sell well.” From 
Hormuz it is exported to Per.sia, and from Bassora to Mesopotamia and other 
'Purkish provinces. {For accounts by Bontius, Mandelslo and Ovington, see 
Camellia, p. 212.) 

Down to the year 1(590 the world’s supply of coffee came from Arabia and 
Abyssinia. The following historic data may be ixccepted therefore as fittingly con- 
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eluding this brief statement. In 1015 coffee-drinking was carried to Venice. In 1644 
Peter dellaValle took it to Marseilles. John Houghton {Phil. Trans. London, 1809, 
iv., 420) says that Rastall, an English merchant, went to Leghorn in 1651, and 
there foimd coffee-houses. In the year following Mr. Daniel Edwards, a merchant 
from Smyrna, brought to England a Greek servant named Pasqua, who made 
his coffee. Shortly after Pasqua was enabled to set up a pul)lic coffee-house in 
Cornhill. It is further allirmed by Houghton that Dr. Harvt\y', the discoverer 
of the circulation of the blood, frequently used coffee. Put Henry Phillips 
{Pomariurn Britan., 1820, 112) says that Nathaniel Conopios, a Cretan, made 
coffee his common beverage at Raliol College, Oxford, in 1641. This same fact 
is alluded to by Evelyn {Memoirs, 1819, 7) as having taken place in May 1637. 
In 1676 Charles II., by an ill-judged proclamation, in which ho characteri.sod 
the coffee-houses as seminaries of sedition, endeavoured to close tliem, but the 
Act was suspended a few days later. Py 1688, according to John Ray, London 
rivalled the Grand Cairo in the number of its coffee-houses. Lord Paeon {Sylva 
Sylvar, 1658, Century viii., 185), speaks of the; coffa drink usimI by the Turks, but 
he had apparently no personal knowledge of it. In 1657 the N'urkish Ambassador 
Sulaiman Aga made coffee-drinking fashionable in Paris, and in conscciueiice tho 
roasted coffee-berries sold in Paris during 1 (i70 at £5 a pound. It seems probable, 
however, that through M. Thevenot coffee was definitely introduced about 
1667, but that tho habit of coffee-drinking was not gemu*al in Paris until 1680. 
In 1690 live seeds having betMi conveyed to Pafavia, a f)lant was shortly after 
taken to Amsterdam and in 1712 the Dutch pri^sented a seedling from this to 
Louis XIV., and still later from that jJant seedlings wesn^ .sent to Martiniijue. 
Madame de Genlis {La Bot. Hist, et Litter., 1811, i., 193) t(‘lls how M. Dcisclieux, 
who wont to Martini(pie in 1720, as Lieutiuiant of the King, in the same ship 
with tho seedlings, gallantly saved them by depriving himself daily of tho greater 
part of his allotted portion of water—the ship’s supplies having run short. He 
had in conseciuence the good fortune to see tho plants arrive in safety and a now 
source of wealth tlioreby added to the island. M. do ("aiidolle, M. Edelestan 
Jardin and many other writers allude to this incident. In 1723 coffee was taken 
by tho Portuguese to Java ; in 1728 Sir Nicholas Laws introdu(;ed it into Jamaica, 
and in 1770 it was conveyed to Rio de Janeiro. 

The history of tho introduction of coffee into India is very ob.scure. Most 
writers agree that it was brought to Mysore .some two centuries ago by a Muham¬ 
madan pilgrim named Paha Pudan, who, on his return from Mec(;a, brought .seven 
seeds with him. This tradition is .so universally believed in, by tho inhabitants 
of the greater part of South India, that there seems evtuy chance of its being 
founded on fact. About the beginning of the 19th century there is no doubt coffee 
had found its way to India, and in 1823 a charter was granttHl to Fort Gloster, lU'ar 
('alcLitta, authorising it to l)ecomt» a cotton mill, a coffee plantation and a rum 
distillery. Some of tlu? coffee trees planted in fulfilment of that charhw are sup¬ 
posed to be still alive, and about the .same time coffee was successfully grown in 
the Potanic Gardtuis, Calcutta ; but needless to say the industry of coffee i)lanting 
nowhere found an abiding place on the plains of India but migrated to the hills 
of Soutli India, in Mysore more esptHdally, and thus into the very region where 
tradition affirms it had boon introduce<l two centuries previously. The first 
systematic plantation was apparently Mr. Cannon’s near Chikmuglur. This was 
established in 1830. It is supposed, however, that Major Pevan may have 
actually grown coffee on the Wynaad at a slightly earlier date, and that Mr. 
Cockburn’s Shevaroy plantation boars the .same date as Mr. Cannon’s. In 1840 
Mr. Glasson formed a plantation at Manantoddy, and in 1846 plantations were 
organised on the Nilgiri hills. In Ceylon it is believed coffee was introduced by 
tho Arabs prior to tho Portuguese invasion of that island. It was commenced 
to be systematically cultivated by the Dutch from about 1690. In 1825 tho first 
plantation by an Englishman was opened by Sir Edwards Parnes. In 1877 it was 
estimated that tho capital invested in Ceylon coffee was close on £14,000,000. 
Tho fungal di.seaso {iiemHeia rttHtatrU ) appeared about 1869 and spread rapidly, 
steadily weakening the bushes and reducing their yielding capacity, so that by 
1887 the Ceylon industry was completely ruined. 

It would occupy many pages to give anything like a complete enumeration 
of even the more important works on coffee. [Tho following in supplement of 
those already given in the Dictionary, and of those mentioned above, will bo found 
specially worthy of study:—Thevenot, Travels in Levant, Indostan, etc. (Engl, 
transl.), 1687, pt. i., 162-3; pt. ii., 11, 21; Dafour, UEmploi du Cafe, 1671; also 
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COFFBA 

ARABicA the coffee plant 

Species and Varieties 

Le Cafi, 1684; Spon, Tract, de Potu Caphe, 1684 ; Blankaart, CoffeCy 1686 ; Nichol 
de Blegny, VEmploi du Cafe, 1687 ; Galand, VOriginc et Progrca du Cafi, 
1699 ; Chardin, Foy., 1686 (Engl, ed.), 1811, ii., 279 ; Ray, Rial. P/., 1688, ii., 
1691 ; Petrus Petitus, Homeri Nepentheay 1689, 73 ; Sloane, Phil. Trana. 
Londoriy 1693 (od. 1809), iii., 623 ; Pomet, Hist. Oen. dea Drogueay 1694, i., 204 ; 
Bruco, TravelSy 1790, ii., 226 ; Macpherson, Comm, with Ind.. 1812, 271 ; Milburn, 
Or. Cotnm.y 1813, i., 104-6; ii., 530; Law, Hiat. CoffeCy 1850; Thurber, CoffeCy 
Pldniationio Cv/py 1881; De Candolle, Grig. Cult. PlantSy 1884, 415-8 ; VanDelden 
Lsorne, Coffee Cult. Brazil and Javay 1885 ; Nicholls, Textbook Trop. Agri.y 1892, 
91—109 ; Pharrtuicog. Ind., ii., 215—25 ; Elliot, Cold, Sport and Coffee in MysorCy 
1894; Ferguson, Coffee PL Mamuily 1894 ; Jardin, Le Cafeier et le Cafiy 1895 ; 
Burton, First Footsteps in East AfricUy 1894, i., 12 n., 55 n.; ii., 26 ; Heuz6, Lea PI. 
Induat.y 1895, iv., 172 ; Soinler, IVop. Agrik., 1897, i., 218 -24, 233, 260 ; Laborie, 
Coffee Planter St. Dojningoy 1898; Locointo, Le Cafe, 1899; also in “Lu Qeographief' 
Juno 190^; Die Kulturgew. der Deut. Kolon., 1899, 137-8, 142-5; Morron, 

Kaffceplantage in Der Tropenpilanzer, Beihefte, March and May, 1900; Mukorji, 
Handbook Ind. Agri., 1901, 456-62; Lohinann, Coffee Cultivation, Dept. Agri. 
Mysore Bull., No. 2 ; Juniollo, Lea Cult. Colon. [Aliment.), 1901, 350-85; Wiosner, 
Die Rohst. dea Pflanzenr., 1903, i., 483.] 

Distribu- Distribution. —The world’s supply of coffee, we arc thus justified iiibc- 

tion. lieving, came originally from Arabia and Abyssinia, but as the demand 

increased new localities of production were established. The Dutch East 
Ifidia Company pioneered the modern trade by their e.Yperiniental cultiva¬ 
tion in Jhitavia. Soon thereafter coffee cultivation was successfully intro¬ 
duced into the warm temperate areas (or hilly tracts) of ihost tropical 
countries, and in time these not only produced far more than the ancestral 
regions, but yielded a supply of an even superior (piality. Improvements 
in quantity and quality of necessity rapidly extended consumption until 
th(‘y made coffee one of the most popular of all beverages, and hence with 
a large number of the inhabitants of the globe it passed from the position 
of an occasional luxury to that of a daily necessity, rivalled only by tea 
—the sister beverage of the breakfast table. 

Species and Species and Varieties Cultivated.^-After the somewhat detailed 
Varieties. account already furnished of the chief histori(; facts regarding the Abys¬ 
sinian (commonly called the Arabian) coffee plant, it is perhaps hardly 
necessary to indicate that particular species any further for the 
])resent. It is to this day by far the most important cultivated stock, 
though its liability to blight has caused planters to seek out other 
forms, in the hope of being able either to replace Cuffvn ai fthira or to 
use these as strains in hybridisation or as stocks upon which to graft, in 
the production of blight-proof plants. In this modern aspect of the 
coffee-planting industry three plants have attracted special attention. 
These are :— 

Liberian. («) C. liberica, Hicm ;—a native of West Tropical Africa (Liberia, Angola, 

Golungo, Alto, etc.). But in its indigenous area it is very indifferently cultivated, 
at most in but small plots along the banks of the rivers. In trade it is called 
( hu'f Liberian or .\beokut a Colloe. Sir J. D. Hooker from 1872 advocated in the 

I’ubiKiiUoas. Reports tlie cultivation of this plant—it was then being experimentally grown 
at Kow ; Ferguson published a History of its introduction, progress and 
cultivation in Ceylon up to 1878 ; Thurber, l.c. 107-16; Kew Bull., 1890 107 
245-53 ; 1892, 277-82 ; 1893, 25, 204-6; 1895, 12, 273-4, 296-9; 1897' 
314; Progress Rept. Bot. Card. Nilgiri Hills, 1881-2; Christy, New Comm, 
in., 1878, i., 1-7; Lierne, l.c. 321; Trinidad Bull, 1894, 267-73 ; Watson] 
Cult. Tavoy, 1893; Kept. Govt. Bot. Card. Bangalore, 1897-8, 11; Vankeirsbilck,i?et;! 
Agri., 1896. x., 135-7, 162; U.S. Yearbook Agri. Dept., 1897, 197 ; Huottenbach] 
Cult. Liberian Coffee, in Selangor Journ., 1897 ; Der TropenpAanzer, 1897 i. 
290-6; iii., 231 ; Journ. Soc. Arts, 1897, 541 ; 1903, 461 ; Cat. des PI. Econ, 
in L'Horti. Colon., 1900, 63-4 ; Edmond Bt»rdage, Revue Agri. de la Reunion 
1901 VAgri. Prat, dea Pays Chauds, 1902, ii., 169, 624 ; Sadebeck, l.c. 145 • 
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Produce World; Planting Opinion ; Trop. Agriat. ; Capital ; Madras Mail, 
etc. etc. 

This species was thus first made known to Europe about tho time the coffee- Special 
leaf disease appeared in Ceylon. Its hardier growth led to the opinion, to some Cultivation, 
extent realised, that it might withstand the action of tho blight, and on this 
account demands wore made on the Royal Botanic Gardens, Kow, for plants 
or seeds. Fortunately tho Director of tho Gardens was fully able to satisfy 
these, until the question of seed supply was taken up by the trade. The Kew 
Reports are full of the most interesting and suggestive details regarding tho 
successes or failures attained through tho exporimonts conducted, ahiiost simul¬ 
taneously, in all the tropical regions of tho globe. But in one respect at least jTinnunity 
they have been disappointing, namely, tho plant, though much hardier (lian the hum Disease. 
Arabian coffee, has not proved to possess imrnunityfrom blight. In factSir Daniel 
Morris pointed out long ago that in tho nursery iho seedlings often siitfi'r from Diseased ia 
HetktUeia quite as much as do those of artihivH, but ho added that the plants, iMurscry. 
if properly cared for, soon attain sufficient strength to witlistand the disease. 

Tho experience gained in India would si'om to support belief that Liberian 
coffee requires quite as fertile and as deep soils as 4\ atuthiva. It prefers a warm Warm Moist 
moist atmosphero and not much loss than 100 inches of rain, disiributc'd if hocality. 
possible throughout the year ; but it is very susceptible to drought. Where sub¬ 
jected to dry heat, therefore, shade-trees must be provided if thej^ do not alrc^idy sUado-trecs. 
exist. In Java Kryturtmt seedlings are first planted, but soon give too mucli 
shade and are accordingly replaced in about live years’ time by Kriottemiron 
seedlings. 

A shallow soil or one with a largo admixture of sand and stones is quite un- t.ow Land, 
suited, as also are heavy clay soils and waterlogged subsoils. But Libi'rian 
coffee luxuriates on moisture-retaining soils and on lands that (uxn bo, and are 
regularly irrigated. It, in fact, prefers low-lying traids to high ground, and 
accordingly flourishes bettor on tho plains than on the hills. It is true that on 
the Wynaad and elsewhere it has been succe.ssfully grown up to altitiuh^s of 
5,000 feet, but that circumstance does not materially detract from tlie opinion 
that it is better suited to tho plains of tho tropics than nrahiva. Ihmco 
Liberian coffee has attained it'* most extensive produ(d.ion in tho West Indies, 

Ceylon, the Malay Peninsula (Holangor), North Borneo, Sumatra and Java, 
and in India seems likely to attain its chief production in Sylhot, Assam, Burma 
and the Andaman Islands. La'rno says that it is “ little thought of ” in Brazil, 
since “ it produces little and that irregularly.” On the oast-coast lands of 
Madagascar it has for some years been fairly extensivtdy cultivated. M. Dos- MudagnscHr. 
landes, Assistant Inspector of Agriculture, says that the plants there grown are 
hybrids and yield a berry superior to that of African coffee. Being large plants 
the custom exists of allowing them plenty of spac.e, say 400 trees to the acre. Dour iruiidrod 
There are several distinct races, some that form muidi larger plants than otlaTs 
and accordingly require more space. It is just as important witli Lib(U‘ian as 
with Arabian that the races of the plant .should bo f*ritically studied. For some 
years past numerous hybrids have been cultivated all over the world. In tlio 
south such have appeared wherever Arabian and Liberian cofhio were grown 
side by side. The stock thus obtained is much valued by many planters, being 
regarded as enjoying immunity from leaf-blight. But it is usually contended that 
for young colonies, Liberian has distinct ami superior <4aims. It yields regularly 
and freely, tho fruits do not fall so readily from tho bush on th<*ir reaching 
maturity, and it is, when all is said ami done, a much hardier plant than ihinlior Plant, 
the Arabian coffee. On low ground tla^ harvest is abundant, the fruits aie 
large (nearly twice tho average size of the Arabian bean), not so di'licately 
flavoured, though of good quality when grown on high altitudes. The berries li.irries diincult 
are more difficiflt to clean tlian are those of tho Arabian plant, but with proper clean, 
machinery may be completely deprived of even the parchment; they ani 
rank and oily, though if carefully and slowly dried will fetch a price sufficient 
to reward all the trouble and expense entailed. According to most writers a 
drawback to this coffee lies in tho fact that it has never been pu.shed as a com¬ 
mercial commodity on its own merits. Tho beans seem universally used by 
middlemen for the purpose of strengthening grades which by themselves would 
be flavourless. ^, 

(6) C stenophylla, Don; Bot. Mag.^ 74—5 and t.; Kew Bull.^ 1893, 167 ; Sierra 
Rept. Bot. Qard. Bangalore, 1893-4, 10-11 ; 1896, 189-91 ; 1898, 27 , Rept. Roy. Leone 
Bot. Qard. Trinidad, 1896, 13 ; 1900, 12-3 ; Pharm. Journ., 1897, 17 ; Semler, Coffee. 

309 24 



COPPEA 

ARABICA 

Area 


iry])rl(ls. 

Ilii'hly 

l''lavoiircd Horry. 

Congo 

Coffee. 


liovos Moist 

SitiiHl.ion.s. 


Localities. 


Indian 

Area. 


Flih'iiiiiiiotis. 


lii.i/il. 


THE COFFEE PLANT 

Trap. Agrik., 1897, i., 217 ; Der Tropenpflanzer, 1898, ii., 34 263 ; Trinidad 
Bull., etc., 1899, 223; 1900, 315; Agri. News, West Indies, 1902, i., J78 ; ii., 
237 ; Journ. Soc. Arts, 1903, 461 ; Trop. Agrist.; Planting Opinion; Madras Mail, 
etc., etc. “ The Highland Coffee of Sierra Leone.” This interesting We^ African 
speciofl, Mr. Bentham thought, might be but a variety of €. aruhiva The seeds 
were issued from Kew Gardens, and the plant is now being experimentally grown 
in Trinidad, Java, Ceylon, Mysore (not successfully) and elsewhere. Hybrids 
have also been formed between it and v. ttrabiva, as also €. liberiea. It grows 
freely, yields abundantly, but is longer in coming into bearing than r. libet iea. 
It gives a highly flavoured Moka-like berry. _ 

(c) C. Laurentli, wndem. (C. robusta, l Linden), is another tropical African 
species tliat has attracted some attention, though it is but imperfectly known 
})otanically. It is spoken of as “ Congo Coffee.” An article appeared in 
Ij*H i^rticole Coloniale {l.c. 64-6) in the year 1900 that gives a good account of 
f Ids plant. It is si)oken of as prolific, as almost imrmme from the ordinary diseases 
of coffee, and is yielding a berry of a superior quality with a delicate aroma. 
It frequents I nks of streams and pnJers situations moist and not too shady. 
'Idle ])hint is n t, like 4'. liberiva. pyramidal in shape, but is rather rounded in 
ootliiKc Junu'lk^ {Pcs. (hdt. Colon. {Aliment.), 1901, 350-85) adds that it inhabits 
Sierra Leono, on soils formed of decomposed granite or gneiss. Owing to its 
liaving btM*n lirst made known from the Nunez river it is often called “ liio Nunez 
Coffee'.” In India and Ceylon this plant has so far failed to justify extended 
endeav(mrs, but in Dominica the results have been most oiK’oiiraging. 

CULTIVAriON. 

Localities and Area. -In this work it is desirable to restrict obser¬ 
vation to liuliu, and (‘()ns(‘(|uently to allude only incidentally to the 
(iolh'c-orowing of ofluu* parts of the world. Particailars of cultivation 
in Java, Sumatra, Philippines, Ceylon, (Queensland, Brazil, West 
Indies, Central America, Mexico, etc., will be found in the respective 
clia])feis of Tliurber's C()[lee from Plantation to Cuj) and other sucJi 
works, to whicJi th(5 reader is referred. The acd/Ual area under the crop 
in India cannot be stated detinitely, owing to the unwillingness of (;ertain 
plant(‘rs to furtiish information. The error that exists is, however, a 
relative on(‘, and tends year after year to be lessened rather than increased. 
Taking the oflicJal returns as they stand, it has to be accepted that the 
area shown under coffee, during the past thirty years, has manifested 
s('V(‘ri* lluctuations. With a perennial crop this can alone denote the 
1 allowing or abandonment of (jertain plots and the resuscitation of old 
])lantat.ions or the opening out of new lands, coincident with variations 
in the world's coffee necessities. Thus, for example, the revolutions that 
took place in Ihazil in 1881), 1891 and 1893, followed as these were by 
small cro[)s duriiig one or two of the succeeding years, had a highly bene- 
ticial etfect on the Indian colfee-plaiiting industry. The area returned 
as under ( olfee in 1885 stood at- 237,494 acres, but for the ten years 
ending 1895 the mean area in India was 274,000 acres; in 1903, 228,815 
ain es ; and in 1904, 212,964 acres. The latest report of the Commercial 
Inti'lligence Department states the area at the end of 1906 to have been 
210,688 acres. During the decade ending 1895 prices may also be 
said to have ruled high, so that the industry was very prosperous. 

In addition to the absence of returns as to certain plantations, an 
estimate of }ield to acre could hardly be accepted as even of general ap¬ 
plication. It accordingly follows that trade statistics almost invariably 
manifest higher exports than the agricultural data would show as pro¬ 
duced. The relation of surve^'ed areas to actual returns of foreign exports 
is one of the most profitable*aspects of study. Taking 100 to represent 
tile area as also the exports in 1885, the following variations have oc- 
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CUtred, every fifth year being selected 1885, area 100, exports 100 ; 1890, 
114 and 63 ; 1895, 120 and 78 ; 1900, 115 and 66 ; 1905, 90 and 97 ; and 
1906, 89 and 61. (See prices, p. 391.) 

Production ,—The coffee produced in India is praci ically all exported, 
the most important markets being the United Kingdom and France, so 
that the returns of trade afford a useful check on the figures of production. 
The year of highest export was apparently 1885 -6, when 41 million lb. were 
shipped, or about 6 million lb. in excess of the year’s production. Some 
ten years later (1895) (the record year of production) the exports came to 
32J million lb., or 7-J million lb. less than the recorded production. 

The official year of trade returns being from March 31, and that of 
the agricultural statistics the calendar year, a certain overlappitig of data 
of necessity occurs, and, moreover, reserve stocks over local consumption 
are usually drawn upon before the new crop comes into market. But 
taking it all round, the particulars of area and production are substantiated 
by the actual records of the trade. 

Of the total area, 28,089 acres (according to the Report of the Com- 
niercial Intelligence Department) were undeir immature plants in 1906, 
so that in the future these will come into bearing and enhance tlie yield, 
very possibly to a greater extent than the reduction due to the age and 
disease of the plants presently returned as mature. In passing it may be 
here observed that in addition to the actual area under coffee, the planters 
own 108,581 acres, much of which is available for future expansion should 
such be found desirable. Analysing the area of prodindion according bo 
the report for 1906, we learn that out of the actual area recorded (196,318 
acres), 89,202 are in Briti^ah India and 107,116 in Native States. Of 
the former —42,646 acres are in the Madras Presidency; 46,393 acres in 
Coorg; 74 acres in Bombay Presidency (Kanara district mainly) ; 84 
acres in Assam (South Sylhet mainly); and 5 acres in Burma. Of the 
toer—101,489 acres arc in Mysore, and 5,627 acres in Tmvancore and 
Cochin collectively. If we disregard the isolation into British and Native 
we learn that the coffee outside the Madras Presidency is ordinarily only 
about 0-15 per cent, of the total Indian area. It would thus be quite 
safe to describe Indian coffee-planting as an industry confined to the 
Madras Presidency. The chief localities are Mysore, Coorg, the Wynaad, 
the Nilgiri, Pulney and Shevaroy hills. The most important districts 
are Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency 
proper. 

Yield, —On December 31,1906, there were in all India 31,827 planta¬ 
tions, which gave employment to 24,477 persons permanently and 46,044 
temporarily. These figures show a considerable reduction on the previous 
year, when there were 43,233 plantations. Dividing the figure of area by 
that of production and striking the mean of all the returns for some years 
back, the Indian yield would appear to be a little over 100 lb. to the acre, 
but it fluctuates very greatly ; thus in 1903 the yield would appear to have 
been 139 lb., while in 1901 it was only 65 lb. It is probable, however, 
that in all the larger and better-worked plantations an average yield of 
2 to 3 cwt. is usually obtained, in European plantations, and J to 1 cwt. 
in Native. But even that average is misleading, since it is well known 
some of the better plantations may yield as much as 7 to 10 cwt. an 
acre. Hence the officially returned acreage divided by the declared pro¬ 
duction, since it involves a mean of good, bad and indifferent results, cannot 
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THE COFFEE PLANT 

be accepted as a method of deriving the yield, though the figures thus 
produced are suggestive and have, therefore, a certain value. 

Climate and Situation .—It has been said, and with much force, 
that a good deal of land at one time and another has been opened imder 
coffee that was never suited to it. Of this nature are some of the Coorg 
estates (or portions of them) that have a southerly aspect and are exposed 
to the full force of the east winds. Situation and exposure are factors 
of prime importance. It seems to be the Indian experience that coffee 
prefers land standing from 1,5CX) to 5,500 feet above the sea-level, the 
exact altitude being (controlled to a large extent by latitude. Far to 
the south higher altitudes would seem necc^ssary than in the more northern 
tracts.’^ The temperature best suited would appear to range from 55 
to 80^. The total rainfall should not exce(ul 150 inches but about 100 is 
the amount most frecpiently commended, provided it be fairly evenly 
<listributed tlirougliout the year; but December to March maybe dry. 
(’ollei; distinctly r<cquin 3 s a humid atmosphere, and in the opinion of 
most ])lanters the prevalence of Imavy winds arc more objectionable 
than a dry atmosphere or a low rainfall. The climate must be open «and 
hrarcing and tine sky not heavily ovencast. With anfhirn low-lying 
and damp situations induce discnise. As already mentioned, however, 
altitiuhcs lower and warmccr than those indicated for f'. avahivn arc 
suited for i\ tiherira^ but even with that species the higher limits of 
its production give the most valuable berry. 

Soil. Coffee, although very largely a surface feeder, has a long tap¬ 
root which it is most desirable should not be injured during traiisplanting. 
Th(‘ success of the crop d(q)ends to a large extent on the d(?pth of the soil. 
Tln^ best soil might be described as a well-drained, terruginous loam, 
though (;ertain (^lays mixed with sand give good results, especially if a 
fair amount of humus be present or be given as top-dressing. Very 
chalky soils, as also stiff clays, are useless, ft is usually held that soils 
that contain a fair amount of iron give the b(\st-llavour(^d berries. But 
below the subsoil there must r(\st a IxhI of very porous material so as to 
ensure* re'ady drainage. Fn fact a rocky soil witli pouches of loam between 
tin* outcro[)ping roc.ks gives admirable r(*sults, as may be seem in many 
parts of tile Shevare^ys, the Nilgiris and the Wynaad. The rocks are 
e-enistantlv weathering and thus aelelingto tin* soil, while*, according to the 
])lanters, the*v alse) transmit the heat ainl moisture. [Cf. Robinson, Pringle, 
Ve)elcker, Lehmann, Le'ather, ete^] It is, however, unfortunate that no 
re*eH)rd has been kept of the conditions of land of)en{‘el out and of the same 
fifteen or twenty years afterwarels, both in estates manured and in those 
not manured. 

PROPAGATION. - Nursery. —Having selecteal the site for a planta¬ 
tion, clean'd and burned (or piled up in ridgt's to await natural disintegra¬ 
tion) all the tr(*es not deemed necessary for shade purposes, laid out the 
roads and carried a water supply to the cotfee-house, the next most urgent 
tusk is to select and prepare the site for tin* nursery. This must never 
b(* on an old coffee plantation, l)ut on virgin ground of sufficient richness 
that manuring may not be necessary exct'pt to add sand with a view to 
securing its porous nature. But the soil of the seed-beds must be rich 
in vegetable mould, bear a gentle slope, be well drained, retentive of 
moisture, and liberally supplied with water for irrigation purposes, since 
for some time watering is necessary. If not already secured, provision 
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should be made for shade against the severity of the sun, but drip from shade, 
protecting trees must be avoided by seeing that they are at a sufficient 
distance from the seed-beds. The beds should be slightly raised and of 
a breadth to allow of hand dressing from the dividing paths. In many 
cases temporary shelters may have to be constructed over the beds. A 
deep trench had better also run along the top of the entire nursery so as Trouch. 
to check the possibility of surface wash. 

The reader should consult the Dictionary, and one or other of the Varying 
technical reports, cited above, for details of the cotEcc industry. For Methods, 
example, the varying methods of sowing, transplanting, weeding, pruning, 
etc., which to some extent are peculiar to each locality, must be sought 
for elsewhere. All that can be attempted in this work is a review of the 
facts that are deemed likely to have a bearing on the stability and 
prosperity of coffee planting. 

Selection of Stock, —One of the most important of all tasks is the Selection 
decision as to the stock to be grown. Even if the choice has been of Stock, 
made of Arabian in preference to Liberian, there still remains the selection 
of the race or hybrid desired, and the source of supply. The reputa¬ 
tion of the seed estate, the age of the parent stock (seven to ten years Age of Caront. 
preferably), the method of treatment of seed, etc., etc., are points of vital 
importance. The seed should be gathered from healthy plants, tlie 
cherries should be fully ripe before being plucked, then hand pulped 
after maturity, and lastly they should be washed and dried in the scod should bo 
shade in such a fashion as to avoid both fermentation and undue drying ® ' 
of the kernels. In fact some planters believe that seeds fresh from the 
trees should be husked and instantly sown to obtain the best results. 

The talk of “ male ” plants and the discussion as to the value of pea- Poa-berry. 
berry as seed, are themes indulged in at the expense of infinitely more 
valuable topi( 5 s, but the greatest mistake of all is to suppose that coffee 
is c.ofiee and that both seed and seedlings may be pif^ked up anyliow 
or anywhere. 

Races and Hybrids .— M. Jiimollo {Les Cult. Colon. {Aliment.), 1001, 352-.'!) Baces. 
mentions many forms of coffee (apparently all races of avahivu) and his 
oniimoration may bo here (pioted as suggestive, since somo of the races mon- 
tioned aro already known to the Indian c.olToo planters. Ho treats of Moka 
as the stock typical form of tho species and adds : — 

(a) Vermelho. —A red-fruited colToo much grown in Central America ; it is 
more robust than tho type. 

{h) Amarello of Brazil.—A yellow-fruited plant rich in cafoine but rather 
bitter in taste. 

(c) Maragoglpe. —The Upland Brazilian coiToo, which has sced.s nearly as larger 
as Liberian coffee and is very prolific. This form appears to have boon intro¬ 
duced into South India and is often referred to by planters, but no one apjjoars 
to have furnished a report of its special merits or of the success attained with 
it in India According to somo writers this is a hybrid between arahiva 
and r. w.nureutil. [Cf. Kew Bull., 1894, 103-4 ; VHorti. Colon., 1900, 62-3 ; 

Agri. News W. Ind., 1903, ii., 316—7.] 

{d) Leucocarpa. —A white-fruited plant found originally in Sierra Leone. 

Could this be one of tho special species of that country and not a cultivated 
race of V. avahiva ? 

(e) Soufri^re.—A very hardy plant that resists insect pests : tho loaves aro 
like those of the type but the seeds much larger. 

(/) Leroy of Reunion or Pointed Bourbon. —Is more hardy than IMoka, has 
short branches crowded with leaves, and tho seeds are pointed at one end. 

(^) Mysore. —Commercially described tis “Cannon’s high-priced Mysore.” 

Has round heavy seeds ; the branches are ascending; but as the yiolu is irregular 
it is being replaced by the next form. 
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{h) Coorg Coffee. —^This has large flat seeds aud is propagated easily. T-here 
are several well-marked races such as the “ Chick,” “ Golden Drop, 

“ Nalknad,” etc. _ j 

(i) Java Coflfee. —This bears branches less horizontal than Brazilian, and the 
two young loaves at the extremity of the shoots are greenish-yellow in the 
Javan, and brownish-yellow in the Brazilian plant. 

The planters of India recognise many more distinct races, but as no 
one seems to have scientifically described these, and the writer’s personal 
acquaintance with the coffee plant was acquired during one or two very 
rapid tours of inspection, he is unable to attempt a description or classi¬ 
fication of the special Indian races and hybrids. The reader would do 
well, however, to consult Mr. J. Cameron’s various reports on the experi¬ 
ments ^conducted at the Lai Bagh of Bangalore. He will discover that 
Cam(‘,ron discusses the hybrids that have been produced naturally, and 
explains that tlnur most remarkable feature is their immunity from leaf- 
disease. But he has apparently not been so successful in the production 
of crosses as has been the case in other parts of the world. All the same 
his conclusions on this issue are clear and definite. He is sanguine that 
hybridisation may be looked to as likely to afford much advantage. The 
renovation of coffee, he accordingly adds, is “not wholly a matter of soil 
(mriclnnent.” “ Next in importance to hybridisation and proper culture, 
the interchange and s])ecial selection of seed must take a high place.” It 
may be here added that much has been said regarding the value of plants 
formed by grafting, or by inarching, as for example arabica on to 
rooted plants of Uberiva, The seeds from such are said to be superior 
to pure stocks, and in some respects constitute forms nearly as distinct as 
th(^ crosses and hybrids already mentioned. The Kew Bulletin (1898, 30) 
affords mu(di useful information regarding the hybrid coffees now grown in 
South India—a subject very greatly developed subsequently by the Indian 
])ress. But the industry is much indebted to Mr. W. L. Crawford, Mr. 
.1. W. Hockin, Mr. Brook Mockett and Mr. Graham Anderson—the last- 
named gentleman having read a paper of great merit before the South 
Mysore Planters’ Association that reviews all the practical results attained. 

The importance of careful selection of stock cannot, in fact, be over¬ 
stated, and it is probably not far from correct to affirm that the majority 
of Indian coffee plantations possess two or more widely different plants 
tieatc'd as if one and the same, the result being irregularity both in quality 
a,nd yield. The difficulties of the industry preclude any risks being accepted 
that might be obviated by personal knowledge and care. Hence it is 
desirable that the nurseries be as near the planter’s house as possible, 
so as to ensure (xnistant supervision, from sowing to picking out and 
linal transplanting. Any departures from the desired type should be 
instantly removed from the seed-bed, though no opportunity should be 
lost of studying sports that may appear. Forms directly suited to the 
climate, soil, and method of treatment pursued in each plantation should 
be the aim of every planter. But these cannot as a rule be purchased. 
They must be acquired as local manifestations or crosses specially de¬ 
veloped. The study of the seed-bed and the care of the seedlings should 
be th(' special charge of the manager himself, not of the overseer or foreman 
of works. [Cf. Lehmann, Lect. in Planting Opinion, August 8, 1903.] 

Planting Out, —During the first few years of a plantation it should 
be dug all over as deeply as possible. After the coffee plants enlarge, 
thorough and deep trenching becomes more or less impossible without 
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much injury to the roots of the plants. When about a year old the 
seedlings are planted out into their permanent positions, but if care be 
taken to select dull weather for this operation, many planters prefer older 
plants, say two years old. Much difEercnce of opinion prevails as to 
the distance apart that the plants should be lined in the estate. The 
question hinges on the following considerations (a) the nature of the 
stock selected ; (h) the system of ('cultivation to be pursued, more especially 
the size of plants desired ; (c) the (‘.haracter of the soil; (d) the degree 
of shade that exists naturally, or that it is contemplated to afford; and 
(e) the nature of the climate. In cold countries, where the plants arc 
not likely to attain to any great size, close planting may be indicated, the 
reverse being the case under influences that might be expected to cause 
vigorous growth. In India the distances apart usually adopted vary 
from 4 to 8 feet each way, and 7 feet might bo said to be common, or 
6 feet between the plants and 7 feet between the rows. This would 
give 1,037 plants to the acre, but in many estates a considerably larger 
number exists—in some 5 by 5 feet, or 1,740 trees to the acre. On 
the other hand, Mr. Leeming of Scotforth, in the Shevaroys, was indiK'cd 
some few years ago to believe that a larger plant and more space would 
give equal, if not better returns, at a much lower cost than the prevalent 
system of many small plants. He accordingly removed each alternate 
bush and reduced his estate to 600 plants to the acre. The result was so 
very promising that he went still further, and rciduccxl it to 300 or 325 
plants to the acre. On the average his bushes now stand 12 feet apart 
each way. In 1899 I had the pleasure of inspecting S(;otforth plantation 
in company with Leeming, as also most of the other (toffee estat(is of 
that neighbourhood. And I have to admit that Leemiug’s plants seemed 
to me in a healthier condition, and to be fruiting more vigorously, than 
any coffee seen elsewhere. The yield had been greatly increased, the cost 
of cultivation lessened, the plants rendered better able to throw off disease, 
and the produce recorded as fetching a higher price than had been the 
case under former conditions. These are all powerful arguments. But 
there may be other considerations and conditions that have to be borne 
in mind. It does not follow, for example, that plants 12 feet apart each 
way would give everywhere the same results as on the Shevaroys, nor 
that each race of the coffee plant would do so. The subject is one, how¬ 
ever, that is capable of definite verification, and one moreover that it 
would seem should be solved by every planter for himself. It would 
not be a very serious matter to plac.e a plot of a few acres under trial, and 
if the returns proved unsatisfactory the replanting of fresh stock in pla(;e 
of the old and exhausted plants that had been removed would in time 
repay the outlay. 

Cultural Operations. —It is undesirable to give details of the varied 
opinions and practices that prevail as to the best systems of “ holing ” 
and “ planting out.” The size and depth of the holes depend very largely 
on the nature of the soil, the lie of the land, and the amount of money 
and time the planter is prepared to expend. Where money is not a 
serious consideration, large holes are made, the removed earth being 
deposited on the higher side, the holes left exposed for some time to the 
sun and air, then filled in with surface soil, manure and green vegetation 
(weeds), but with little or none of the earth previously removeci. After 
a time the fresh soil thus furnished will sink, and this depression must 
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be made up with fresh surfa(;e soil. Farm-yard manure may with advan¬ 
tage be also given until a little mound has been formed, on the top of 
wliieh the seedling should be planted. Transplanting should if possible 
be made during eloudv days, and just before the commencement of the 
most copious season of rain. Temporary shade should be afforded to the 
seedlings, in the form of small pie(;es of (jrude bamboo matting, or simply 
l(‘afy boughs or tufts of bracken fern. It is also a good plan, especially 
in exposed situations, to fix a stake to whi(di the stem may be lightly 
tied. If ex(*(‘ptionally dry weather follow transplanting, it may be 
necessary to giv(^ one or two waterings. In some cases a nursery is 
dispensed with and two or three seeds are deposited on the specially 
pn‘par('^d bole-mounds, the healthiest one being ultimately allowed to 
grow and tli(‘, others cut out or transplanted. 

Drainage .—Weeding or removal of wild herbage from the plan- 
tstion, so as to f)r(‘vent the young cofE(‘e from being choked, now becomes 
an (‘ss('ntial operation. If drains have not been provided at the time 
flic, (‘stat(^, was being laid out, by this stage tliey become imperatively 
n(‘c(‘ssary. Nothing is, in fact, more important than a good system of 
drainage. In the PeMa and Blufhts of the Tea Plant (2nd ed., 45-66) it 
has be(‘n urged on the attention of tea planters that the objects of 
a system of drainage are to increase the depth and improve the condition 
of tlie arable soil. Every word of what has been said in that work on 
the drainage of tea is applicable to coffee. And I may further add that 
during my inspection of the coffee estates of South India I found few 
had been drained anything like to the extent practised with tea. I ac¬ 
cordingly urged the (;offee planters to reform this defect. 

One of the great advantages of drainage is the admission of air 
(oxygen) into the soil. The drainage of agricultural lands differs thus 
essentially from that of the street-s of a town. The removal of surplus 
water is undertaken with a definite object in view, the fulfilment of which 
detcrmiiH's the jiosition and number of the drains. The water is drawn 
below the surfa<a\ and thus made to carry with it the materials that the 
combined action of the sun and the air have transformed into a soluble 
(condition. To permit or encourage surface wash is to render the soil 
sterile, in fac^t to afford facilities for soil-removal. The deeper the drains 
the further apart they may be placed, and the deeper the resulting arable 
soil. Hut drains of some kind are indispensable for successful coffee 
planting. In many coffee estates that occupy steep, hilly slopes, a system 
of trenching] or contour catch draining has come into general use, as a pro- 
t(‘ctioii against severe and wasteful surface wash. The trenches to some 
('\t(mt answer the purpose of refuse pits for the accumulation of manure. 
In fact in most instances they assume the condition of parallel chains 
of pits. If used as pits into which the weeds may be thrown, it is cus¬ 
tomary to have them cleaned out before the setting in of the rains, so as 
to afford every means of intercepting the fine soil of the surface wash. 
The (amt our drains in the tea estates are usually laid out with a level 
and the earth removed in their formation thrown on the upper side. This 
is essential, since the slightest slope downhill would convert them into 
dangerous surface drains. So again terracing is an additional method 
practised with great advantage on some estates, though apt, when exposed 
to the south or south-west, to dry the soil unduly. But as with contour 
drains so with terraces, they must be laid out as nearly level as possible. 
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But when slopes are not too great and the soil fairly light, bunding is a 
third method, superior to even trenching or terracing. Instead of cutting 
out a terrace, a bank of soil is laid across the slope, and the rain thus 
made to wash this into a natural wide terrace. In many parts of the 
country bamboos and prunings are used to form fan-like structures upon 
which the silting-up process may be encouraged. 

Digging and Lehmann (Bull. Dej)t. Agri Mifsore, 1902, ii.) 

has very properly pointed out that coffee is so very different from the 
majority of the plants cultivated in Europe and America, that it does not 
of necessity follow that approved Western'methods arc in every detail 
applicable to it. “ For one thing,” he observes, coffee thrives under 
the shade of large trees, while in Europe, or at any rate in Canada, the 
cultivated crops invariably suffer near trees of any sort.” He acamrdingly 
urges that under the (dimatic (conditions and on the soils that prevail in 
Mysore, it is essential that knowledge of coffee cultivation should be ac¬ 
quired by direct experiinent rather than deduced from general agricultural 
principles. And in that opinion he is assuredly (correct. Coffee is as 
sensitive, Lehmann tells us, as most plants to the injuries caused by 
caking or baking of the soil. In Mysore, he (continues, most soils after 
being dug and then exposed to heavy rain, followed by bright sunshine, 
become quite as hard on the surface as thccy were before having been dug. 
But surely that peculiarity is expericn(c(id throughout the world, and on 
the pure sands of the deserts of Rajputana as much so as on the rich loams 
of Northern Europe or the coffee lands of Mysore, wherever rainfall is 
followed by bright sunshine. It is to check the parching and caking action 
of the sun that gardeners mulch or litter certain (crops as a temporary 
measure. It is with the same object in view that weeding at the commence- * 
ment of the hot months is discouraged by the (cultivators of most tropi(cal 
countries. Cameron points out that the annual weed “ Blumea ” 
(Aiferntinn seen in established plantations (can do (compara¬ 

tively little harm and that a light covering of weeds might even do good by 
preventing the surface be(coming overheatc^d. To guard agaiiist severe 
caking and overdrying of the soil is a legitimate and rational aspexet of all 
agriculture. But to advance from that position to the condemnation of 
tillage and the rejee-tion of the fully demonstrated fact that the breaking-up 
of the surface soil and its exposure to the action of heat, light, air and water 
has the effect of reducing non-soluble to soluble compounds and the 
production thereby of plant food, seems utterly unwarrantable. The pro¬ 
tection of the soil against surfac.e wash and surface caking by a natural 
litter of leaves (mulching) is very admirable and may be very useful as 
an occasional process of fallowing, but to expect that any lands, however 
admirably drained, weeded and muhehed, could continue indefinitely to 
yield coffee or any other crop without tillage or manure, is to carry a 
natural law to a perilous and unjustifiable extreme. Lehmann, by his 
studies of the manures of coffee, has shown that he never contemplated 
his recommendations for mulching to be the one and only method of 
treatment of the soil that was desirable. It would indeed be an un¬ 
warrantable assumption to affirm that what may be true with a wild plant 
must be true universally with the same plant under the abnormal demands 
of cultivation. It is beside the issue to say that mulching has actually 
been the system with a group of coffee gardens in Coorg for many years 
[Madras Weekly Mail, March 20, 1902). It mightjfairly be, and in fact 
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has been asked “ Can it be proved that these very plantations could 
not have done better during the past?” or, “May they not, even now, be 
approaching the exhaustion that led to the abandonment of many similar 
and once fertile estates in that very province ? ” It is doubtless true 
that with rich primeval forestland, if well drained and carefully mulched, 
exhaustion may not become manifest for many years. But it is equally 
true that with indifferent soils or exhausted lands, mulching can never 
take the place of tillage and manure. 

Lehmann concludes his very suggestive report—a most valuable 
paper even though its main contention may not be accepted as constantly 
and universally applicable—by the following statement of the advan¬ 
tages of mulching “ The careful preservation of the natural mulch 
on pieces on which the coffee has ‘ closed in ’ :—(a) saves the digging : 
(h) leaves the soil in a better mechanical condition than the usual amount 
of digging could do : (c) probably prolongs the life on an estate and in¬ 
creases its general vigour and productiveness after the first year or two : 
(d) will save a large portion, possibly all the expense of applying bulk 
manure. Not digging an estate may have the following disadvantages :— 
(a) it is liable to reduce the crop for a year or two : (b) it has the tendency 
to increase the risk of fire.” 

A volume might be written in an attempt to review all the opinions 
that have been published for and against the tillage of coffee lands. A 
correspondent, for example, wrote to a Madras paper in 1895 regarding 
South Coorg—The change that is worked in a sickly piece of coffee 
by deep digging is little short of marvellous ; in a couple of weeks’ time 
one would hardly know it for the same piece of coffee.” That sentence 
is fully expressive of the opinions of the vast majority of planters. 

Manuring and Manures ,—Cameron (RepL O/fic. Visit to Coffee Dist., 
Coon], 1898) has”*much to say on the necessity for high cultivation 
and the manures best suited for coffee. He discusses farm-yard manure ; 
bone ; oilcake ; nitrogenous manures, and the fixation of free nitrogen by 
the aid of leguminous catch crops; lime; phosphates ; potash ; green 
manures, etc., etc., and commends the use of bracken fern for the litter 
of cattle on account of its subsequent value as a manure. In his con- 
(Liding observations he remarks: “The application of proper manure in 
correct quantity and at the most serviceable time, are things which should 
be assiduously learned from practical experience.” So again, one of the 
most valuable contributions to our knowledge of the art of manuring 
coffee is the series of studies conducted by the late Mr. William Pringle, 
and published in pamphlet form by Messrs. Matheson & Co., of Madras. 
While we have many similar technical reports, some of which will be 
briefly mentioned below, very little of a practical nature has transpired of 
the accumulated experience gained during the seventy odd years of Indian 
coffee cultivatioTi. The planters prefer, as a rule, farm-yard, or bulk 
manure, as it is called, and are restricted in its use by the difficulty of 
procuring enough. Lehmann has recently pointed out that the first 
and foremost consideration is to see that all the essentials in soil-com¬ 
position are present, in the right proportion and right condition. Ferti¬ 
lisers may then be given in the direction of crop requirements. He, for 
example, remarks that “ the potash fertilisers have, I fear, not received 
the attention they require. Judging from the analytical results I have 
seen, most of your soils are rich in nitrogen but relatively poor in potash, 
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phosphoric acid and lime, and, although much more potash than phosphoric 
acid is carried of! in your crop, potash is but seldom added.” So again, 
many writers have shown, and most conclusively, that if the soil does 
not possess enough lime, bone and other expensive manures may be Bone Manures, 
worse than useless. Voelcker {Improv. Ind. Agri., 1893, 270), for ex¬ 
ample, some years ago observed that the differences of practice occur 
in the manner of applying manures, some planters preferring to throw 
manure broadcast and to fork it in, others thinking it better to dig a 
trench round the bush, about a foot or a foot and a half from the stem, 
and to put back the soil mixed with whatever manure it is intended to 
apply. “ Manures such as bones, oilcakes, etc., are too generally used, oiicako 
because they have always been used, and because there is a general belief 
in their utility, but it is more than probable that in some cases large sums 
are needlessly expended on them, while in others lack of lime, potash, ’ 
or other soil-constituent may be responsible for a diminishing yield.” 

The manures and the methods of applying them to one plantation 
are not always applicable to another, so that no general rule can be laid 
down, and the indications afforded by the soil itself must be closely fol¬ 
lowed. In some parts of the coffee area, fish manure is much appreciated Fish, 
as a crop fertiliser, cow-dung being viewed as strengthening the wood. 

Mixed bone and fish manure produce an abnormally heavy crop. Oil¬ 
cake (poonac) is believed to strengthen the leaves against blight. [C/. 

Voelcker, lx. 104-5.] 

The season for applying manure is also a subject of much difference of season for 
opinion, but is possibly best solved by a careful study of the particular 
manure that it is contemplated to be given. Stem and leaf-forming 
manure should naturally be given just after the crop has been gathered; 
those supposed to increase the yield would, on the other hand, best be 
supplied just before the flowers appear, say in February and March. So oiiemicai 
again, bone and other manures that take some time to decompose require 
to be given early and soluble manures much later. Many writers seem, 
however, to condemn immediate or chemical manures and regard these 
as possessing few, if any, advantages for coffee. 

Assimilation of Free Nitrogen .— So much has been said of the advan- i^ree 
tage of growing (as a sort of rotation) leguminous crops along with coffee, Nitrogen, 
that a volume might be written on that topic alone. The subject is by 
no means new nor confined in its applicability to coffee. A rotation of 
clover with grain crops became a principle of all early European agriculture, 
long before the correct explanation of that system had been discovered. 

Its application to coffee has been urged by all writers, more especially 
by Mr. B. Nelson. The use of leguminous shade-trees such as the sau Logummoua 
of the Assam tea planters {Alhizzia .sfiptflafa) and the Erffthrina 
lithospenna of coffee planters are good examples of both shade and 
nitrogen assimilation. (See below the para, on Shade-trees.) [Cf. Pests 
and Blights of the Tea Plant, 136-47.] 

Nitrification. —Allied to the study of free nitrogen, though perfectly Nitrifica- 
distinct, are the methods by which the combined nitrogen of the soil or of the 
of manures is prepared for plant use and the processes or vehicles of its * 
transmission into the roots. This is defined as the nitrification of the soil. 

Nitrogenous matter is oxidised and the nitrogen developed into a nitrate 
chiefly of lime or of potash. Until quite recently it was believed to be a 
simple chemical process. But it has been ascertained to be a consequence 
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Ammonia. of the vital activity of certain organisms, chiefly bacteria. Ammonia 
compounds arc found by the agency of uro-bacteria and other putrefactive 
organisms before the nitrates are produced. Dr. A. B. Frank (LeJirh. der 
Botanik, 1892, i., 259-75) gives details of some studies of symbiotic 
fungi found on the roots of certain plants, such as on a few species of 
Cttpufifevdi and OrcJndacew, These would seem to aid in nitrification. 
A long series of articles from the pen of Mr. H. B. Evans will be found ifi 
Nitro^;rn Planting Opinion of 1900, in which he advocates that ‘‘ Nitrogen Hunger ” 

uungcr. chief maladies of the coffee plant. He seems to have assumed 

that the nitrogen of the soil and of the manures of coffee estates does not 
exist in an assimilable condition. In other words, that the agents of 
nitrification are absent to a ruinous extent. This, he would further believe, 
pro(;eeds from the deficiency of a necessary symbiotic fungus, the function 
of which (Evans affirms) is the transmission of nitrogen from the soil 
to the roots of the coffee. Should tlie existence of a symbiotic fungus be 
a(;tually established for coffee, the (conditions that would favour its ex¬ 
tended production might become of supreme importance. But the issue, 
so far as present knowledge goes, is a pure hypothesis. The presence of a 
jansp’s fungus Oil tlic Superficial r(3ots of the coffee was discovered by Janse in 

uiHoovencs. Java. [Cy. Ann. du Jard. Bot. de Buiten.y xiv., 113-8.] That fungus was 

most prevalent in soils rich in humus, and was also found on the roots 
ramifying among the litter of dead leaves on the surface. But no one has 
as yet proved that Janse’s fungus is actually beneficial to the coffee plant, 
and danse himself, like all other investigators, failed to specially cultivate 
it. Although there are possibilities in this direction, the subject is infinitely 
h'ss known than the action of the bacteria contained in the root tubercles 
of the leguminous plants indicated above. [Cf. Percival, Agri. Bot., 1902, 
7()1-6.1 


Too hi^iiiy Concluding this brief review of (coffee manures, it may be remarked that 

manure . Vodckcr observes very truly that ‘‘a sure sign of the land being too 

highly manured is the appearance of shoots al 1 up the stem. The indication 
of a good bush is, on the contrary, the healthy growth of new wood on the 
branches.” \Of. Wall, Manuring of Coffee Estates ; Burgess-Brown, Coffee 
Planting (17 years" experienee in CeAjlon), 1877 ; Hughc-s, Ceylon Coffee 
Soih ami Manures, 1879; Miuiro, Soils and Manures; Lawes, Corresp. 
regarding Coffee Manures, in Planting Opinion, Aug. 1896; Kramer, 
Mededeelimjen PI. Java, 1899, 3, 73;' 1900, 61; 1901, 1, 56; Clarke, 
Prize Essay, Management of Soils under Coffee, 1883 ; Elliot, l.c. 350-82 ; 
Pringle, Madras Mail, 1891 ; Pevue des Cult. Colon., 1901, viii., 198, 294 ; 
Lehmann, Lect. before N. Mysore Planters’ Assoc, (reprinted in Planting 
Opinion), Nov. 1900; also subse(|uont hMcture in Planting Opinion, Aug. 
1903 ; Cultura Pat tonal da (\ijeciro, in Journ. dos Agri. Pio., 1902, ii., 57 ; 
Siio Paulo, Boletinda Agri., Jan. 1902.] 

Pruning. Pruning. —Within the past few years, thanks to the enlightened energy 

of Mr. Leeming of Scotforth, vShevaroys, there has come into existence 
two diametrically opposite schools. These may be characterised as the 
non-pruning and the severe-pruning systems. Having studied the latter 
for s(^me time, and formed the opinion that certain departures were urgently 
needed, I became a partial convert to the non-pruning system so ably 
advocated by Leeming. It would seem, at all events, very possiblv 
preferable to the system of severe pruning that presently prevails. Judged 
of from the purely botanical standard of the state of health and vigour of 
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the plants, the non-pruning system seemed superior to the customary form 
of severe pruning. But I am disposed to add that I can easily conceive 
of climatic conditions and stock plants where a , pruning system would 
be indispensable, so that I by no means think non-pruning is of uni¬ 
versal application. It is, moreover, not new but has for many years 
been followed in other countries, and even in India has been the practice 
in vogue with most Native coffee-growers. Leeming would, however, 
appear to be the first European planter in India who has had the courage 
of his convictions, and who has not only uprooted two-thirds of the plants 
on his estate, but allowed those that remained to grow in obedience to soil 
and atmospheric conditions. 

It is customary to speak of coffee-pruning as consisting of three stages, 
or operations—viz. :— Topping, Ilandlmip and Pruning (proper). The first 
consists in nipping off the top shoot, so as to check the upward growth. 
This is done at various stages, usually when the plants are 3 years okl, 
the shoots being then cut at a height of 5 feet; at other times the nipping 
off is done much earlier, at 18 months to 2 years, the stem being left at 
from 2 to 3 feet in height. When the short proc-ess is pursued, a sucker 
(as it is called) soon arises near the top pair of branches and renews the 
upward growth. This is allowed to c.ontinue for a foot more and is then 
in turn nipped off. A second sucker in c.onsecjuence rises up and is in 
like manner checked, when the desired ultimate height of the main stem 
is attained, namely 4 to 6 feet (usually 5). 

In the first instance (3-year-ol(l stems) there is a terminal siiag ])ro- 
duced. The topmost pair of bran(*.hes, below the snag, having the best 
advantage as to light and a’'‘, lengthen horizontally and in due course 
become so weighted with fruit that the terminal snag of d(‘ad wood is split 
open, and this cleavage increases year after year until many bushes become 
literally cleft in twain. Admission is thereby given to damp and weather 
action, also to disease and vermin of all kinds. The aim of the planter in 
this system of “ topping ” is to produc,e a crown or umbrella of primary 
branches. By what is called “ handling,” all undesirable suckers and 
“ gormandisers ” an; systematically removed and every effoi’t made to 
restrain the bush severely on fixed lines of growth supposed to favour 
fruiting and be most convenient to the pluckers. \Cf. Pierrot, Cult. Prat, 
et Ration, du Cafeier,m UAgri. Prat, des Pays Chands, 1905, v., pt. i., 
180-93, 282-301, 411-25, 407-79 ; v., pt. ii., 34-49, 101-8.] 

In the second system (largely followed in Ooorg), in addition to the 
terminal snag, with all its possibilities of evil, the growth of the stem is 
twice checked and snags of dead wood thereby interposed within the stem, 
which must have the immediate conseciuence of disarranging and inter¬ 
cepting the circulation of the sap. Nothing could be conceived less ad¬ 
vantageous. Moreover, the effort is made by the growth of the secondary 
branches, ultimately produced, to convert the topmost three or four pairs 
of primaries into a completely ramified umbrella, that must of necessity 
render the branches below a useless burden on the resources of the plant. 
M. Edouard Pierrot recommends a system of pruning that does not 
seem to me to differ from that followed by the Indian planters. His 
account of coffee-planting is, however, most instructive, and should be 
consulted by all interested in the industry. 

So far as could be learned from personal observation, fev subjects 
are perhaps more urgently calling for reformation, both as an aid against 
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disease and as a means of enhancing returns, than the system of 
pruning. Any pruning seemed accordingly preferable to that usually 
practised. By encouraging a vertical rather than a horizontal growth, 
the fruiting area of the estate is (if one may so express it) immensely 
increased. But where, from the nature of the soil, the peculiarities of the 
climate or the character of stock grown, “ cofEee trees ” could not usually 
be produced (such as those of 8cotforth), it would seem that a pyramidal 
bush might nevertheless, and with advantage, be aimed at rather than 
a fruiting umbrella. This might be accomplished in various ways that 
doubtless would instantly occur to the practical planter. 

Without desiring to dictate, one method that suggested itself to me while 
inspecting the coffee estates of the Wynaad may bo here mentioned. Plants 
4 feet in height, or when they possess 6 or 7 pairs of branches, might bo taken in 
hand. In some plantations, however, bushes only 2^ to 3 years old wore seen to 
possess 16 to 20 horizontal branches, within a height of 4 feet. It is very imlikely 
that these could all bear fruit, hence perhaps fiilf may have to be removed. 
Put when the approved number of primaries had been secured, the green terminal 
alwoty containing a pair of leaves and a bud, might bo nipped off, and at the same 
time the terminal buds of the topmost three or four primaries similarly destroyed. 
( are would have to be taken, however, that this plucking off of the terminal buds 
was done on green not woody shoots. Delay till wood is formed almost invariably 
involves a snag, and moreover the cutting back of finally matured shoots 
requires great care and a study of the best ago and most favourable season for 
each locality. The object aimed at by the system suggested would bo the pro¬ 
duction of a pyramidal bush, and if sufficient space were allowed such might 
ultimately bo expected to fruit from the groimd to the topmost twig. Thu 
(jlieck given to the growth of the upper primaries would prevent their attaining 
the size and weight sufficient to split the stem (in tlio way already mentioned). 
I I 10 secondaries borne by each primary would in time become fan-shaped, and 
through the regulation of tho lengths of these fans the bush would become 
completely pyramidal. It is tho secondaries borne on the primaries that are t)jo 
fruiting shoots, and tho purpose of tho recommondation here offered would bo to 
produce a maximmn of such, fully exposed to light and air. Similarly a vortical 
pyramidal bush might be formed by the development of upward-growing suckers 
in place of horizontal branches, tho main branches being trained to ascend from 
the stern or its primaries, like those of a poplar. But J need not enlarge on 
this theme. What seems imperatively necessary is greater spacing, a better¬ 
shaped and a more healthy bush. Mr. Leeming’s “ coffee trees ” in these 
respects, at all events, are as nearly perfect as seems likely to be attained • 
and where trees are not possible, bushes of a tree shape might be secured in 
preference to that of an umbrella. (See the remarks above on the tendencies 
of certain races to produce ascending and of others spreading branches.) 

To conclude these observations, it maybe said that pruning as presently 
practised is done about March after the crop has been collected and 
consists in removing all shoots that have borne fruit and in selecting and 
protecting those that are intended for next year’s crop. But the pruning 
inust be completed before the flowers begin to form, and in pruning it 
IS often recommended to leave alternately the opposite laterals. '’aU 
tertiaries, as also di.seased branches, are usually cut oS. A handling is 
oiton given just after the flowers appear, in order to remove useless flushing. 
iJming a second handling suckers and crosswise shoots are rubbed off 
without injuring the bark, and, in carefully worked estates, even a third 
handlmg is often given. It seems to be an accepted rule that September 
and October shoots should be preserved, and that as many of those formed 
in February as can be spared should be removed ; but during fruiting the 
p ants are never interfered with. In many estates removal of moss and 
cleaning the bark is regarded as of great service to the plant and obviates 
the harbourage of pests and blights. 
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Shade-trees*—When Arabian coffee is grown upon lands of low 
altitude, shade becomes imperatively necessary, but in these positions 
Liberian may be successfully grown without any shade. As the upper 
limits of Arabian coffee cultivation are reached, shade may be largely 
dispensed with. Much difference of opinion prevails as to the extent 
and nature of the shade best suited to each region. Cameron (Reft. 
Tours in Coorg, 1898) very properly urges that a mixture of different 
shade-trees is preferable to one particular tree all over an estate. The 
balance of soil is thereby secured and a better shade attained. In Mysore 
tall original trees are generally preferred to the leafy bushes specially 
resorted to in other localities such as the Shevaroys. If protection from 
wind be the object aimed at, shelter belts of strong densely branched trees 
are indicated, but if shade from the sun be the object, much will depend 
on the severity of the sun and the liability to borer. It is the accepted 
belief that shade gives a certain protection from that pest, and this cir¬ 
cumstance, more than protection from the sun, often determines the nature 
and extent of the shade-trees desirable. As little shade as possible is 
necessary during the rainy months, and the maximum shade during the 
hotter months. The study of the season of new leaf in shade-trees is, 
therefore, all-important. 

Dal {f'ttJanttH htdietin) would mako an oxcollent shade-bush for young coffoo, 
and by its root tubercles and copious supply of leaves it would enrich the soil at 
the same time, but its liability to fungal disease (see p. 198) might bo viewed as 
rendering it undesirable. Another Leguminous plant has been much appreciated 
by coffee planters—viz. one or ether of the species of f'.’ryf/irina s\ich as 
iudiea, fifhoNpet'itift and subefOMtt. Mr. 13. Nelson {Planting Opinion* 1890 
to 1899) wrote a series of articles and showed that the use of litUuHitevma as 
a shade-tree gave a material increase to the yield of coffoo. The Silver Oak 
{arvi itiva) is much commended by many planters, but while useful for shade 
it can have no maniirial value. The other trees, fairly extensively employed, 
may be hero mentioned in alphabetical sequence, viz. :—Awovutpun frajciui- 
fttUuH; Alblzxla Ijebbek, jn'oeera and Mtiimlata ; Artovavinin 

f’hitplasha, integrifolin Q,ii6i IjU hottvhii ; IHHchoftti Jnt'uiilva ; Vedrviti Toonn ; 
nalberyiti Inti folia ; nuperi’i ma. yioiaerata, hiNpida , i afe<‘toria , and 

utt/HovetiHis; int'evillea robantn ; Pithwolobinta Sntnan; i*terovarpaH iHar- 
Minpinat ; and Tretna orientnii». Many other trees might also be mentioned, 
such as one or two exotic plants, for example India-rubber {ytanihot uinziovH) 
and EuvniyptaH. As catch crops Indian corn has also been tried, and with fair 
success ; and in Coorg, pepper and cardamoms are much resorted to, especially by 
Native cultivators. [Of. Kew Bull,* 1895, 30G ; Graham Anderson, For. Trees 
in Coffee Lands Mysore^ 1888 ; Rept. Agri, Ghem. Mysore, 1901-2, 29-35 ; Journ. 
(VAgri. Trop.* 1902, ii. 124-5 ; Trop. Agrist. ; Planter; Madras Mail, etc.] 

ENEMIES—PBSTS AND BLIGHTS, —To give even the most general 
outline of this subject would occupy many pages. Having studied with 
some care the enemies of the tea plant, the first impression left on mv 
mind, on visiting the coffee plantations, was the comparative absence of 
pests. An ordinary tea garden when compared with a coffee plantation 
would afford the entomologist ten to every one for his special study. Even 
the blights or fungal diseases are far less numerous, though one is very 
much more prevalent and widespread than any of the blights of tea. At 
the lowest possible estimate there are 200 insect pests on the Indian 
tea plant, and perhaps not twenty all told on the coffee. But the few that 
are present are often disastrous to the industry, and thus make up for their 
specific paucity by their individual voracity. In fact it may be said that 
two or three insect pests and one or two fungal blights have practically 
baffled both planter and scientist and have proved so disastrous as to have 
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ruined the industry over large tracts of country. This is significantly true 
of Ceylon, the leaf-blight having there proved so completely incurable as 
to have caused the planters to substitute tea for coffee, as their on y escape 
from ruin. Numerous reports and monographs have been pub is ie( y 
Morris, Marshall Ward, Nietner, Bidie, Harman, Cooke, Massec, Barber, 
etc;., so that it cannot be said the subject has been neglected, u so ar 
little progress has been made of a practical nature. 

The more important diseases of the coffee plant are the following . 

'" 1 . Leaf Blight, lleinileia rastatrix. Berk. & Broome, Gard. Chron., 
Nov. 6, 1869, 1157; Abbay, Joiirn. Linn. Soc., 1878, xvii., 175 ^^5 
Morris, Coffee Ijeaf Diseases Ceylon and S. Ind., 1879 ; Harman,^ 

Leaj Disease Banqalore, 1880; Jardin, Le i^afeir, 1895, 264-6; iiibeiil, 
Plant Diseases, 1897, 352; Philip MacMahon, Queensland Acjri. Journ. 
April 1898, ii., 301; Masseo, TeAbook PI. Diseases, 1899, 27, 231-2, 
407; Loeom’te, LeiUife, 193-203; Jumelle, Les Cult. Colon., 376-7 ; Massee, 
Rev. Genus Hemileia, in Kew Bull., 1906, 35-42. This fungal disease 
appears to have been first observed on coffee in Ceylon, about the year 
1869, and in South India two years later. It has since appeared in 
Burma, China, Java, Sumatra, the Philippine Islands, and been identified 
as met with in the enffee districts of Africa (even at Victoria Nyaiiza), 
and [)robably wherever coffee is cultivated in the Old World. 

Tt has })oen assnincMl as probable that it. vauthii —a parasite found on 
ianthhnn —was tho parent souno of h. tasfatii.K-, tho differ¬ 

ences observable between tho two fungi being in all probability the result of 
growing on slightly different hosts. So in the same way loaf-blight, seen in 
Natal and other African plantations, may have originated from if. iiootlii — 
a parasite found on two spocios of Vamjuevia and even on ^'o/Jea iho, Masseo 
aceordingly writes : “ Tt is not at all nec(^ssary to assume tliat tho coffee disease 
has b(’('n imported along with tho coffee plant from one country to another, 
taking into consideration tho wide distribution of different species of plants 
attacked by nemUi ia, vaMtatvii' or if. ri'oofU/, both of which are capable of 
infecting species of Votfea." In India there are some six or seven species of 
4 ’anthitnn, fairly abundant wild plants in the coffee area, also a species of 
})oth in Kauara and tho coffee tracts of Burma. If, tliorefore (as 
pointed out by Masseo), a practical lesson is to bo drawn from these considera¬ 
tions, to start a plantation in a district whore these and other allied plants to 
the coffee are abundant would probably moan disaster. To grow for tho purpose 
of slia(h\ plants belonging to that family would also very possibly bo dangerous. 
All nibiaceous plants should therefore bo watched for any appearance of loaf- 
blight, and exterminated as far as possible fro?n proximity to colTee. 

Idle leaves of cotToe are tlie parts most frecpimitly attacked hy UtnuHeia, 
though spots are sometimes present on tho young shoots as well as on the fruit, 
ddiese expand in sizi) irregularly, are at first pale yellow, but in time become 
bright yellow and orange coloured. Though showing through on both surfaces, 
the spores appear on tho under-surface only. These are formed in dense clusters, 
and emerge from tho tissue by tho breathing mouths [stomata) of tho leaves. 

While touring through tho coffee districts of South India I observed the grub 
of a minute insect feeding on tho spores of this fungus. I was told this had boon 
s«'('n l)y the planters for .some years. Tt would appear of importance that the 
life history of that little creature should be worked out, sinco it may be the 
planters’ greatest friend. When leaf disea.s(' is at all serious it is so prevalent as 
to render most of the methods of treatment, that have as yet been suggested, 
(piite impracticable. Syringing with fungicuk’is, such as tho Bordeaux mixture, 
sulphuring tho leaves, removing and burning tho loaves, tearing off or punching 
out tho diseased portions, have each and all been arlvocated and tried with 
varying, though never with complete, success. 'J’ho best results as yot recorded 
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liability to borer may be increased, but leaf-blight brought under control. On 
some soils, under certain climates, or with particular exposures, leaf-blight never 
has been serious, and, moreover, either the plants are now better able to with¬ 
stand the disease or its virulency is being attenuated, because in South India coffee- 
planting is by no means impossible, in spite of blight and borer. The low prices, 
through overproduction in South America, are far more serious than all the 
blights at present known. There would seem little doubt that had the Ceylon 
planters cultivated and manured their estates more thoroughly and systematically 
than they did their industry might have been saved. When the disease ap¬ 
peared both soil and plant were exhausted. The rapidity of the destruction that Ruin of Ceylon 
ensued may be thus demonstrated: average yield for the years 1866-8, all over Plantations, 
the island (that is, before iretniieia appeared), was 4*28 cwt. per acre ; in 
1872-4 it had fallen to 2*93 cwt. per acre, and in 1878 to 2 cwt. per acre. 

2. American Coffee Disease, Stilhuni fiaridatUf Coo/:e,* Massee, ^.c. 

445 ; Lecomte, l.c. 204 ; Jumelle, lx. 377. 

“ This disease is almost as destructive to the coffee industry in the New World 
as iieniiteia vatitatHjr is in the Old World.” “ The symptoms of the disease 
are unmistakable ; circular whitish blotches occur on the leaves, often in con¬ 
siderable numbers, and are equally marked on both surfaces. Using a pocket- 
lens, very minute fungi resembling a miniature pin in shape, and of a clear yellow 
colour, can be seen grouped on the spots on the upper surface of the leaf. The 
berries are also sometimes attacked, being marked with circular spots. On the 
young shoots the pale diseased spots are elongated” (Massoe). As this disease 
has not appeared, so far as is known, on the coffee of Asia, we have the somewhat 
significant fact of two coffee blights, the one confined to the Old and the other 
to the New World. A species of stiihunt does considerable injury to the tea, being 
the Thread Blight of tea planters. [Of. Peats and Blights of Tea, 392.] 

3. Leaf-rot. —This leaf-blight was described by Cooke under the name Leaf-rot. 
l*eIlivA(laria hofcrof/a, the specific name being the vernacular for the 
disease. [Cf. also Tubeuf, lx. 518; Lccomte, l.c. 203.] It is said to be 
prevalent in Mysore during July; the leaves, flowers and berries become 
covered with a shiny gelatinous substance which turns black about the time 

that the affected parts fall from the plant. 

Cameron thinks that continuous or heavy rainfall, dense shade, drip, and 
stagnation of drains favour the development of this blight. Improvements 
to combat those defects are beneficial. All affected leaves should be burned or 
dusted with flowers of sulphur. As seen in the Kew Herbarium the leaves are 
covered with a simple mycelium much as in stiihnita. but without any fructifica¬ 
tions. Samples of it have come from tho coffee plantations in Venezuela, Costa 
Rica and Jamaica, as well as Mysore, so that it is fairly widespread and should 
it commence to assume its complete form, may becorrjo a serious pest. It should 
therefore be kept under control and carefully studied. 

4. Coffee-twig Disease, Kccftfor drrrrfns, Massee, lx. 327. This Twig Disease. 
Twig Disease is said to be a destructive parasite on coffee trees at Selangor. 

It commences at the tips of the young branches and extends downwards. 

Bursting through the epidermis of the shoots are minute white spots, which 
soon become orange-red in colour and gelatinous in texture. The twigs 
thereafter turn black and thus appear as if syringed with acid, while at 
the same time the bark splits as in canker. 

During my tour through Coorg and tho Wynaad I was shown a disease that withered and 
brings to mind the Malay twig disease or canker just described. Tlio tips of the Blacirened 
fruiting shoots, including a large number of- leaves and berries, become withered 
and dried up, and in due course turn black. I was unable to discover on these any 
fungus, but obviously should have visited the plantations at a much earlier season 
of the year in order to study the distressing disease indicated. The withered 
fruits, if gathered along with the ripe cherries, greatly lower the value of the crop, 
so that they are not only a serious loss but a source of danger through their 
being inadvertently collected. The Indian planters regard the blackened and 
withered shoots as a consequence of a want of general tone and vigour, and as 
proceeding from poverty of soil rather than being duo to any specific disease. An 
inspection of the specimens preserved at Kew leads me, however, to suspect 
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thftt it is due either to the self-some species, or an allied fungus to that just 
described as the coffee-twig disease of Selangor. 

6. Borer; Ind. Mus. Notes, ii., 163. This pest used to be known as 
“ Worm ” or “ Cofiee Fly.” It is most troublesome m Mysore, bouth 
Coorg and the Wynaad,where in 1865-6 it destroyed whole estates. It has 
also appeared in the small coffee gardens of Assam and Burma. It is le 
grub of a beetle, Xylof reehus quadrui)es, Ghevr., and is yellowish-red 
with black transverse lines. It damages the tree by boring holes into the 
stem, usually a few inches from the ground. These passages are at first 
transverse, but soon ascend spirally to the growing tip, where the larvae 
are matured. The plant early shows signs of death and ultimately withers 

down to the point where the beetle entered. 

This pest is most prevalent in hot, exposed gardens, and may be kept in 
check by free irrigation, good tillage and the growth of large shade-trees. 
Cameron speaks of nim oil, poured into the openings made by the borer, aB 
being useful in either expelling or killing the grub. As a preventative it is behoved 
also desirable to encourage rather than interfere with the nesting of insectivorous 
birds in the plantation. If the stems of injured trees are collar pruned, new 
suckers are thrown out and the plants thus renewed, while the borers with the 
channelled stems are destroyed. 

Another borer is the larvae of the moth Zettxet a voffetp, Nietner. [Cf. Ind. 
Mu 8. Notes, ii., 157 ; Watt and Mann, Peats and Blights of Tea, 200-1.] 

6. Bugs. —Various insects are by planters all called bugs. They belong 
for the most part to the family known as the GoanD.K or Scale Insects. 
There are four chief pests of this kind, known as Brown, Green, Black and 
White Bug. 

The Brown Bug, Lecanhnn hemfHphtvricnttt, Targ.; Green, Coccidce of Cey¬ 
lon, 232-4, pi. 85 ; Ind. Mus. Notes, ii., 168. “ This insect was formerly known as 

the ‘ Brown Bug * of the coffoo plant, and before the advent of the ‘ Green Bug * 
was considered the most serious insect pest of tliat plant.“ For some years 
before the coffee failed, the bug—as a pest— had practically disappeared.” It is 
mot with now and again all over the coffee area of India, but nowhere to a very 
serious extent. It is perhaps most harmful in the Shevaroy, Nilgiri and Mysore 
plantations. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 77-8.] 

The Green Bug, />. viridw. Green ; l.c. 199-203, pi. 69 ; Ind. Mus. Notes, ii., 
168. This proved .such a scourge in Ceylon that it was practically responsible for 
the final abandonment of coffee cultivation over the greater part of the planting 
districts. It first attracted attention in 1882, and by 1886 had been dispersed 
all over the coffee districts of Ceylon. It attacks weakly trees and almost com¬ 
pletely denudes them of all but the two or three terminal leaves. On healthy 
plants the leaves become black through the attendant fungus, but do not fall 
off, and the bushes make a vigorous effort to grow. In Ceylon the plants had been 
weakened by Ueutiieia when they bocamo infested with green bug. In 1881 the 
exports were 452,000 cwt., but ton years later they had fallen to 88,780 cwt., and 
in 1902 were only 10,000 cwt. [Cf. Agri. Journ. Ind., 1906, i., pt. i., 78.] 

The BUck Bug, f>. Nietner ; Green, l.c. 229-31, pi. 84 ; Ind. Mus. Notes, 

ii., 168. This bug, though found on coffee, is not so serious a pest as either 
the brown or green bug. 

The White or Mealy Bug, i^setufueoeeun mlouhtuui, Linn. : Ind. Mus. Notes, ii., 

168. This is a flat oval creature covered with wliito down arranged in parallel ridges 
and running across its back. It prefers hot, dry plantations and would seem 
to be harboured by the species of Krytitrina now so largely grown for shade 
purposes. In a plantation in the Wynaad wliere the trees had been cut down, 

1 observed white bug very prevalent on the underground portions of the stems, 
tiH also on the roots, and swarming to the neighbouring coffee. Whether or 
not this observation is of invariable application cannot at present be affirmed, 
but plants seen to favour the growth of any species of bug should be discouraged 
in coffee plantations even although the present species has not been recorded as 
doing serious damage. 

Every effort has been made to exterminate these pests. But in the case 
of green bug, the insect, being green in colour and small in size, was not noticed 

386 



THE LIFE OF AN ESTATE 

. . 

until it had been established in Ceylon in such force as to defy all subsequent 
effor^ at e^^rmination. It usually decreases during both very wet and very dry 
weather. most hopeful method of dealing with it, as also with all other scale 

insects, is through their natural enemies. The larvss of certain ladybird beetles 
{^flfiiloceruH elreutnOninm for brown bug, and Sftytnnufi rotundatus for white 
bug) live on them, and a minute chalcid wasp breeds within the body of the mature 
Tjenaniunt, So also a parasite fungus [cephaiompovimu lecftnii) kills these insects 
by living on their bodies. 

7. Qrub »—The larvae of the moth A grot in ypsilon, RoU.; Ind. Mus. Grub. 
NoteSy ii., 161 ; iii., 21 ; Watt and Mann, Pests and Blights of the Tea Plant, 

1903, 220-3 ; Maxwell-Lefroy, Memoirs, DepL Agri. Ind., 1907, i., 169. 

The Cutworm, Black Grub or Kinger are very destructive to the seedlings 
of coffee, as much as 26 per cent, being often found destroyed by this 
pest. It seems to have been specially destructive in Mysore 

The larvae of the cockchafer, Lachnosterna j^ingtiis^ Walk., often 
do much damage by eating the roots of the young coffee plants. [Cf. Ind. 

Mus. Notes, ii., 149 ; Watt and Mann, l.c. 167-9.] 

8. Other Insects that occasionally attack the coffee may be here enumerated:—• 

AfJtineN Nietner, a weevil that eats the leaves M* aratta lepitla, Cmmey, 

a moth that defoliates the bushes ; Karova vonttporna, Walker; Atoa iaefinvn, 

Cramer; Kiiprotitin vivguncuta, Walk.; TviehUi ejcigua, Feld.; iJaltortonioritha 
IivHcnoiilet/, Feld.; JEpitherta eoffeuria. Feld.; Koartnta ivnvttHtigtttayia, Feld., and 
Jf. x**ytanic€tt'ia, Feld.; Tnrtrijc cif/feaHa, Feld. ; Caytta cojf/ea riti, Nietner \cf. Ind. 

Mus. Notes, V., 187], and Olrarltarla eojj'elfolielta, Motsch. (recalling KlaehtMta 
voffeiia, O.M., in Jardin, l.c. 258-9 and pi.), are all moths reported to have been 
occasionally met with on coffee in Ceylon. So also Aitt/tomyta vo/j’ete. Nietner, 
is the coffee-leaf borer ; StaoMa yeometrkea, Motsvh., a species of itUyncUota that 
attacks the coffee-cherries ; .Aphift voffetr. Nietner, the coffee-louse (parasitised by 
fiivrountf* attHfvatis) ; and Aeut^ifi coffetp, Nietner, the coffoo-inite. So far as 
presently known, none of these posts have given any cause for anxiety to the 
Indian planters. 

9. Other Pests. —Locusts, Weevils, Rats, Squirrels, Monkeys and Jackals 
often do much injury—the animals mentioned being very fond of the ripe 
cherries. 

Life of the Estate .—The late Mr. William Pringle very riglitly observed 
that “no matter how healthy a coffee tree may be, no matter how 
carefully pruned, handled, tended and nourished, its life will erid sooner 
or later. Under favourable conditions, the tree may live for fifty or sixty 
years ; as a rule, it will seldom last thirty. It will, under favourable con¬ 
ditions, be in full bearing in the fifth or sixth year, and may go on for twenty 
to twenty-five years giving paying crops. Many trees are exhausted in ten 
to fifteen years by unskilful treatment, borer, and attacks of Urmileio 
vastati i.jc, etc., and must make room for anew generation. If the vacancies 
can be successfully supplied and the plants developed in a healthy and 
vigorous manner, there is no reason why an estate should be limited as 
to age. If we can so arrange matters as to have a continual succession 
of young plants coming on and developing into healthy trees to replace 
those taken out, a coffee estate may be considered as a permanent invest- in^^ent. 
raent. In suitable localities efficiently drained and manured this can be 
done : and an estate may be considered to be working under the best 
possible conditions of perpetuation where from 4 to 5 per cent, of vacancies 
occur every year that are successfully supplied. It is upon the success of 
the supplying that the life of the estate depends, and practical planters 
consider this question one of the first importance in Southern India. It 
is only when supplies cannot be got to grow that there is a necessity to 
abandon the estate. With many aspects and under some conditions the 
plants cannot be raised, except at a ruinous cost.” 
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Terms Employed. —The ripe cofEee fruit is called the Cherry , the 
contained twin seeds are the “ Berries.” When only one seed is developed 
it is spoken of as “ Pea-berry.” This is often upheld to be richer in flavour, 
and accordingly much has been said about the possibility of producing 
a plant that would yield mainly, if not entirely, pea-berries. The succulent 
outer coat of the fruit is the “ Pulp,” and the inner adhesive layer is known 
as the “ Parchment.” The seed-coat within the parchment which adheres 
closely to the seed is called the “ Silver-skin.” The pulp is commonly 
removed at the plantation, but it is frequently the case that the berries 
are sojd in parchment and either submitted to treatment in the coast 
towns or exported in that condition to Europe, where they are hulled 
and finally prepared for the market. The machinery for this purpose 
is expensive, and the operation of final cleaning can be as effectually if 
not better accomplished in Europe than at the plantation. It is believed 
moreover that the coffee carries best in parchment, so that the extra 
freight charges are more than compensated for by the quality of the coffee 
turned out in Europe. [Cf. Kew 1893, 128-33.] 

The preparation of the berry from the cherry is effected by certain 
distinct operations that may be here indicated very briefly. It would, 
however, be impossible to describe all the methods and appliances used 
without devoting many pages to this subject. 

Seasons and Crops .—The blossoms as a rule appear in Mar(;h and 
th(^ fruits commence to ripen in October and continue till January. The 
more gradually the blossom fades the better : a superabundance of flowers 
is not considered a good prognostication, since only a small percentage 
form fruits. Rain during flowering is unfavourable, but after the fruit 
has set a shower or two is beneficial. It is usually advocated that none 
but fully ripe fruits should be collected. Li Arabia a cloth is placed below 
and the bushes shaken, when the ripe cherries fall into the cloth. In India 
they are hand-picked, and it is believed not necessary that they should 
be ])ink-coloured all round; the slightest tinge is sufficient, and in fact with 
the aj)pearan(!e of colour the sooner picked the better. The berry (seed) 
inside will be found to be of a fine dark-greenish or bluish-green colour. 
It is*the endeavour of the planters to preserve this greenish tijit as much 
as possible. Berries that have dried into a reddish or chocolate colour are 
spoken of as “ foxy,” and the presence of such lowers very greatly the 
price. Berries that have fallen to the ground arc collected at the end of 
the season and are known as “ Jackal Coffee.” 

Pi//p//i^.- -The operation known by this name is the removal of the 
pulp which surrounds the ‘‘ berries ” (seeds). This is best done day by 
day on the collections being brought to the factory. If unavoidably de¬ 
layed it may be necessary to produce fermentation before the cherries can 
be pul])cd. Thiere are two chief forms of the pulper, viz. the disc or the 
cylinder, but a long list of special machines, mostly developments of these, 
might be given. The principle in both is a grater, working against a smooth 
chop, adjusted according to the size of cherries. The disc-pulper is the 
simplest contrivance, and this may be either single or double and worked 
by hand or steam. A single pulper will accomplish 20 to 25 bushels 
an hour, a double one 40 bushels, or twice that amount if driven by steam. 
In design it is somewhat like a cotton-gin : it tears off the pulp and drops 
the seeds through a sieve kept in position so as to carry forward the pulp 
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or tails. The best design for a factory is a three-storied building placed Tails, 
against the hillside and so arranged that the cherries are conveyed to the Factory, 
top story without requiring a lift. From there a hopper carries the cherries 
and water, in a continuous stream, on to the grater. Space cannot be 
afforded to discuss the other numerous inventions that exist for pulping; 
suffice it to say that most Indian factories are behind the standard of those Indian 
in other countries, and that the defects of much of the Indian coffee are behind Date, 
due mainly to the imperfections of the factory. 

Native coffee is mostly dried with the pulp attacdied, then pounded 
in a mortar. It is thus practically the system followed in Arabia in ancient 
times, and which is still to some extent pursued in that country. 

Fermentation and Washing ,— On the beans (seeds or berries) passing Washing, 
through the sieve they are found to be covered with a sticky mucilaginous 
material. If the contained saccharine matter be not removed it is difficult 
to dry the berries. This is accomplished either by washing or fermenting, Fermenta- 
or more generally by both. The period necessary for fermentation depends tion. 
greatly on the temperature of the atmosphere, but from 12 to 18 hours 
usually suffice. Mr. Graham Anderson has shown that the amount of 
saccharine matter depends on the exposure, and that the produce of young Sacebarino 
trees will not ferment as readily as that of mature plants. The berries, 
after thorough washing, are spread out to dry on specially prepared plat¬ 
forms which constitute the lowermost portions of the factory. 

Hulling or Milling ,— This consists of the removal of the parchment Hulling, 
and silver skin from the beans. As already stated, this operation is usually 
performed by the traders and not by the planters. Many firms, especially 
at the coast towns, do the milling, such as Staines Sc Co. of Coimbatore, but a 
large proportion of Indian coffee is milled in London. The Indian planters 
seem to be of opinion that this operation might be much improved by 
better machinery than exists in India. [Of, Planting Opinion, Aug. 

1899.] A bushel of parchment coffee will usually give half the quantity Yield, 
of clean beans. The coffee is then assorted into various grades according Assortment, 
to size of berries. This not only meets the necessities of various markets, 
but has the effect of furnishing a uniform berry and one that will roast 
to the same extent throughout. Nothing injures coffee more than a per- 
centage of small berries that become charred before the others are suffi¬ 
ciently roasted. Charcoal absorbs completely the aroma of coffee, hence 
charred berries are positively destructive of merit. 

Packing,- -It is of the greatest consequence also that attention be Packing, 
given to the art of packing. If berries be exposed to the drying action of Drying, 
the atmosphere beyond a certain extent, their value may be thereby greatly 
depreciated. All the best coffee is accordingly packed in casks, the utmost 
care being taken that the wood used may not taint the coffee. Packing 
in sacks or bags is much inferior, and if shipped with mixed cargoes, coffee Sy^ka. 
in bag may be so tainted as to be next to useless. 

Adulteration and Substitutes ,— This subject has attracted much Adultera- 
attention for many years. It may be confidently affirmed that although tion. 
much difference exists between the coffee of one estate and another, 
dependent very largely on the process of manufacture and the care bestowed 
in drying, assorting and packing, direct adulteration never takes place at 
the plantation. While that is so, there is perhaps no other dietary article Plantation, 
so much and so persistently adulterated as coffee. This is very largely a Caused by High 
consequence of the legislative measures that prevail in the countries of 
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consumption. When taxed abnormally high, adulteration prevails. But 
this is often safeguarded by special legislation such as the French 
(Muictments that prohibit the vendor from mixing. In England, on the 
other hand, mixing is so much in vogue that it is often difficult to procure 
])ure coffee. “ Our Coffee Mixture ” may contain any adulteration con- 
( ('ivablc, with perhaps not more than 5 per cent, of coffee. This is the 
natural consequeime of legalising mixtures. Criminality consists alone 
in selling as “ pure coffee ” an article that contains anything but coffee, 
fjcgally Chicory ” may be the roasted chicory root itself, or the root of 
an allied plant or other vegetable substance applied for the same purpose. 

I’lie substances mostly employed in adulteration of coffee are the roots 
of chiepry, dandelion, mangold-wmrzel, turnips, parsnips, and carrots. 
Tli(^ s(;e(ls of beans, peas, date-stones, malt rye, burnt sugar, biscuits, 
locust-b(‘ans, figs, etc., are all used. Roasted flour coloured with ferru¬ 
ginous earth and flavoured with the grounds of exhausted coffee or of other 
even more objectionable substances are often sold as coffee. There seems 
(‘Very r(‘ason for believing that the decline of the demand for coffee through¬ 
out th(‘ world is largelv a conseipiencio of the difficulty in obtaining the 
pure aiiicle. For further particulars regarding coffee adulteration confer 
Chicory and Coffee^ a lithographed report by J. D. Hooker, John Bindley, 
'rhomas (Jraham, John Stenhouse, Dugald Campbell, William B. Carpenter 
and A. S. Taylor, issued by the Inland Revenue office in 1853. This gives 
fh(‘ micr()scof)ic structure and chemical tests by which the adulterants of 
coffee may 1)(* recognised, and although more recent publications exist on 
I his subject, hardly any are more accurate and authoritative. \Cf. Food 
Jouniai, March 1870, Dec. 1873 ; Clifford, Journ. Soc. Arts ; and Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transb), 1907, 1571-4.] 

Th e se(‘(ls of several species of Cas.si/f are used as coffee substitutes 
uiid(*r th(‘ nairu^ of Negro Coffee. [Of. Hooper, Kept. Labor. Ind. Mus., 
19(X) 1, 23-4.) For “ Malt Coffee,” consult Hanausek {Lc. 354). 

TRADE IN INDIAN COFFEE. 

Commercial Tests. —The value of coffee depends upon many circum¬ 
stance's, such as form of the berry, its size, colour, smell, flavour, age, and 
uniformity. One of the greatest difficulties is to discover a standard by 
which merit may be dc'Hnitely determined. Were it possible to fix a stan¬ 
dard, the ])lant('rs could aim at a definite article. Much has been done in 
India by Mr. L(‘('ming, Dr. Lcdnnann and others in this direction, and it is 
believi'd tlu'ir clforts may soon be rewarded. Lehmann found that the 
(]uantity of the alkaloid Cakfktnk was no evidence of quality. Caffeine 
(as shown by M. Bertrand) varies greatly. In Colf'eri, amhivo it ranges 
from ()-83 to IJiO per cent. ; in (\ Hherira between 1*06 and 1*45 per 
(U'lit. ; and in V. sfenojpltf/lla between 1*52 and 1*70 per cent. In a 
s('rics of specimens specially analysed, those that had the highest specific 
gravity and contained the most nitrogen and phosphoric acid brought the 
highest price. Colour seems to depend more on the degree of ripeness when 
collected, and the care taken in manufacture, than on the nature of the 
soil or the class of plant grown. As a general rule the Old World coffees 
are inclined to turn yellow, and the New World green. Weight de¬ 
creases with age and by overdrying. Odour is perhaps the most important 
criterion, and apparently it can alone be determined by expert opinion. 

Yield and Cost of Production and Price Realised. —Under the para¬ 
graph devoted above to ‘‘ Localities and Area ” will be found all the 
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particulars on these topics for which space can be afforded in this work. 
The regions of Indian cultivation, the average production, and the estimates 
of yield per acre have thus been exhibited. These facts have to be 
re-read in connection with the returns of trtide that have presently to be 
furnished. It has been shown that an average of 3 rising to 7 cwt. an acre 
would fairly express the better-class European plantations, but there is 
a large number of small Native concerns that lower both the average 
yield and the quality of Indian coffee. It is believed that the Native 
plantations yield from | to 1 cwt. an acre. The (a)st of cultivation has 
been variously put, but it seems probable that Rs. 120 per acre for the 
best European and Rs. 40 for Native coffee would be safe estimates. The 
former would include manuring, as also all factory charges. It is 
generally stated that the lowest cost of production on European plan¬ 
tations is Rs. 80 yielding to 3 cwt. an acre. 

The net cost of coffee has been taken as Rs. 27 a (jwt., and since the 
(;ost of production is 60 to 70 per cent, wages paid, a fair computation 
of the value of the industry to the inhabitants of the coffee area may be 
arrived at by multiplying the European and Native acreage by the estimated 
cost of production. The mean of all the figures usually published shows 
one person to be employed on every 2| acres of coffee. But such calcu¬ 
lations are tentative in value oidy, as there is perhaps no other Indian 
industry more obscure and misleading, so far as its statistics are concerned, 
than that of coffee-planting. There are, however, three fairly certain 
aspects, viz. that the cultivation (see p. 370), production and price have 
all three seriously declined within recent years. Thus taking the price 
obtained in 1874 as being 100, we have the following relative pric.es for 
Indian coffee down to 1902 : — 


Ykak. 

ruicK i‘.(\ 

Vauiation. 

YEAR. 

PRICE 

r.o. 

Variation, 


3. d. 



3. 

d. 


1877 

110 Oi 

120 

1894 

101 

0 

no 

1879 

100 10 

110 

1897 

94 

8 

103 

1882 

85 4 

93 

1898 

78 

1 

85 

1884 

76 4i 

83 

1899 

66 

2i 

71 

1887 

94 9J 

103 

1900 

47 

0 

51 

1889 

99 10 

108 

1901 

47 

3i 

61 

1890 

106 2J 

116 

1902 

60 

4 

66 

1893 

105 4i 

114 






During the past five years the actual prices realised were:—190L-2, 
Rs. 49-0-4 (variation65); 1902-3, Rs. 49-1-5(65); 1903-4, Rs. 46-15 -2(62); 
1904-5, Rs. 50-6-2 (67); 1905-6, Rs. 48-12-4 (65); 1906-7, Rs. 43 -11 (58) 
per cwt. As with estimates of average yield, so with prices : the average 
may be quite misleading as a factor of possible results. But, as already 
observed, competition with the cheap production of Brazil has proved 
the most alarming feature of the Indian industry. 

Foreign Transactions. —In Milburn’s Oriental Commerce is given a 
statement of “ the East Indies ” coffee imported into England from 1802 
to 1810. The total was in 1807, 2,721 cwt. “Company’s” and nil “Pri¬ 
vate,” while in 1809 there was nil Company’s and 213 cwt. Private. 
Throughout the years indicated the imports fluctuated so gready that 
the returns are of little value. It is, however, explained that it came 
from Moka, Java, Bourbon and Ceylon. No mention of India. About 
ten years later we read of a charter granted for an Indian plantation, and 
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WORLD’S PRODUCTION OF COFFEE 

by 1853-4 coffee figured among the standard exports from India. In 
that year the supplies drawn by the United Kingdom from India were 
valued at Rs. 4,75,980. Ton years later (1863-4) they were Rs. 38,43,910; 
in 1873-4 they were Rs. 73,98,530; in 1883-4 they were Rs. 1,06,21,380; by 
still another decade (1893-4) they had begun to shrink, being then valued 
at Rs. 99,61,631. Turning now to the returns of the total trade for the 
past six years : the exports in 1901-2 were 255,042 cwt., Rs. 1,25,02,200 ; 
in 1902-3, 269,165 cwt., Rs. 1,32,12,628; in 1903-4, 291,254 cwt., 
Rs. 1,36,73,773 ; in 1904-5, 329,647 cwt., Rs. 1,66,09,757 ; in 1905-6, 
360,182 cwt., Rs. 1,75,67,240; and in 1906-7, 228,094 cwt., Rs. 99,64,778. 
The Madras ports furnished the entire amounts, less a fluctuating quantity 
of from 1,000 to 10,000 cwt. exported mainly from Bombay. Of the 
rec'civijig countries the United Kingdom heads the list, the consignments 
thence having been in 1901-2, 116,584 cwt., Rs. 64,25,838 ; in 1902-3, 
155,501 cwt., Rs. 85,10,903; in 1903-4, 152,452 cwt., Rs. 82,71,186; 
in 1904-5, 187,344 cwt., Rs. 1,05,02,674; in 1905-6, 172,384 cwt., 
Rs. 96,74,780 ; and in 1906-7, 82,358 cwt., Rs. 41,22,420—a valuation 
about equal to that of the supply taken by the United Kingdom in 1883-4. 
These returns thus allow a comparison to be made with the valuations 
quoted above of the Indian exports since 1853. After the United King¬ 
dom, France has to be mentioned as the next most important receiving 
country of Indian coffee; during the past five years the exports to that 
country have averaged a little over 100,000 cwt. And after France 
comes Ceylon, which during the same period has taken on an average 
over 20,000 cwt. of Indian coffee a year. 

The world’s production of coffee has been estimated as close on 
15 million bags (132 lb. each), of which 11|^ million bags are furnished by 
Brazil. The greatest coffee-consuming countries are Holland (18-82 lb. 
per head, calculated on population of 1900), Belgium (10*53 lb.), and the 
United States of America (10-60 lb.). After these come Germany (6*6 lb.), 
France (4*79 lb.), Austria-Hungary (2*17 lb.), and the United Kingdom 
(0*90 lb.). 

Conclusion, —For further details of the Medicinal Properties, the 
Chemical Composition, the Fiscal Regulations (in India and England) 
and other such topics, the reader is referred to the library of technical 
works that exists on these and kindred subjects. Practically every report 
or book of importance has been consulted in preparing the present brief 
account, and the citation of publications, paragraph by paragraph, should 
therefore prove helpful to those who desire fuller details. 

COIX, Linn, ; Agri. Ledg,, 1904, No. 13 ; FI. Br. hid., vii., 99-100 ; 
GRAMINK.E. Job’s Tears, gurgur, jargadi, sankru, jhonhi, ka-si. kessi, 
ke^ai, etc., et(^ 

History.—So much attention W6u? given by the early botanical writers to 
the subject of f ’oi.r that the inference might be drawn that it must formerly have 
been a plant more extensively cultivated than at the present day. It is generally 
believed to be the Lithospermon of Pliny (bk. 27, ch. xi. (Holland, transL), 
1601 , ii., 284). In most of the early works Lithospermon or Coix is spoken of, 
however, as a wild plant, or one cultivated as a curiosity only. Gerarde, Parkin¬ 
son, Miller, etc., all allude to the u.so of the seeds as beads (bedes). The cir¬ 
cumstance mentioned by some of the more directly botanical authors, such as 
Rumphius and Loureiro, that coix was regularly cultivated in Eastern countries 
as an article of food, seems to have escaped consideration. 

One of the most beautiful of the early drawings of this plant is that given 
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SPECIES AND VAKIETIES 

by Besler {Hort. Eystett.y 1613, ii., 13, fol. 6, f. 1). So accurate, in fact, is Besler’s 
picture that it might be reproduced as a modern sketch. But this is not the 
only interest in it, for in the text the grain is described as striated, a peculiarity, 
it may be added, that is possessed alone by the cultivated edible forms of the 
plant, although no mention is made of its being edible. The plant is also figured 
by Jacobus Bontius under tho name of Milium Solis {Hist. Nat. et Med. Ind. 
Or,t 1629, in Piso, Ind, TJtri. re Nat. et Med., 1658, 152). Turning from these 
European records to those of the East, we are informed by the authors of the 
Pharmacographia Indica that the seeds are “ mentioned in Vedic literature and 
appear to have been one of the cereals which were cultivated by tho Aryans 
on the hill slopes of tho Himalaya.” “The Arab travellers in tho East became 
acquainted with the seeds and named them Damn Baud —“David’s tears,” and 
afterwards Damn Ayiih —“Job’s tears.” Es-Saghani, who died about the year 
1260, mentions them in tho Obdb as a well-known strengthening and diuretic 
medicine. Tho Arabs introduced tho plant into the West, and it has become 
naturalised in Spain and Portugal, where it is still known as Lagrima do Job.” 

It is significant that tho word kasi (or some very similar word) should appear 
and reappear all over India as the vernacular name for one or other of the forms 
of this plant. Thus we have tho ka-si of the Ndgas on the north-east frontier 
of India, kasei in tho Central Provinces, kasai in Gujarat, kesai in Berar, and 
tho cheik or kyeit, kulese, and kalinse of Burma, and kosen in Japan. The word 
ka~si or kesi in India most frequently denotes a cultivated edible form. Tho 
cultivation as an edible grain is at tho present day closely associated with the 
Mongolians, and its introduction and distribution in India may have been a 
consequence of the influence of that people; hence very possibly tho explanation 
of tho name ka-si. \Cf. Joret, Les PI. ^ns UAntiq., 1904, ii., 247.] 

Habitat and Distribution.—There are two undoubtedly wild forms of this 
plant and several cultivated states. By far the most widely distributed is 
Mjaerffnin-Jobi proper. This is met with in the Himalaya, Rajputana, 
the Central Provinces, Bombay, South India, Bengal, Assam, Burma and the 
Shan States. But its area extends to China, Japan, the Malaya, the American 
Continent (North, Central and South), tho West Indies, Polynesia, tho Mascarene 
Islands and Tropical as also N.rtliorn Africa, and it is cultivated as a garden 
curiosity in South Europe. It is thus met with throughout tho tropics and in 
all warm temperate coimtries. Tho other wild species, i’. uigunteu (and its 
variety v. tutantiva), has a much narrower distribution, is a distinctly tropical 
plant, and is practically confined to India and Burma. Of the cultivated (or 
semi-cultivated) special forms of i. the cy mdrical-fruited 

Nteuo€‘€tvpn has been recorded as met with in the Naga hills, Burma, the 
Shan States, Tonkin and Now Guinea, Tho flattened—spheroidal—form, the 
connecting link between r. r.a*>ryin»-Jobi and vat. »tr„»vurpu, is the sp^ecial 
bead form. It is a wild plant met with chiefly in Burma, the Malaya, China 
and Japan, and has been named by mo uar. moniufer. Lastly, the fully 
cultivated and edible form, Ha-yiten, is grown (so far as India is concerned) 
in the Central Provinces, Sikkim, tho Khasia hills, Burma and tho Shan States, 
and outside India it appears to bo cultivated in Tonkin, China and the Malaya, 
but apparently nowhere else. Grisebach in his review of Botanical Geography 
(Roy Soc 1846, 86) refers to the edible coix as a special feature in the most 
iWrtant area of production of that grain, viz. Eastern Bengal, Assarn Burma 
and the Malaya. In fact were a statement prepared of tho geograp^cal features 
of interest in the cultivated plants of British India, roix- would have to bo 
commented on as characteristic of the tract of country that stretches ea^t by 
south from Nagpur to Sikkim, Assam, Burma, the Malaya and China and ^ 
regarded as an important food gram with some of the most ancient aboriginal 
inhabitants, especially those of Mongolian origin. 

species and Varieties -In the Flora of British India, ^ 

been treated as a variety of while 

regarded as a form imperfectly known. It seems probable, however, that all 
three are fairly distinct plants, separable from each other by constant characters. 
Whether they should be treated as but ene species, with several 
varieties or two or more distinct species, may be open to doubt. It would seem 
the safer course, however, to accept them as constituting two species with several 
varieties rmder each. The best names, if not the most ancient ones (^ alre^y 
indicated) would be i.ttcrynui-JoM for the one and r. giyanteitior tne other. 
The latter is preferable to t\ uyuaHca since it has become better known. The 
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ppecios thus isolated are certainly very distinct. They differ in structure of leaf, 
flower and fruit, etc., as well as in habitat and economic properties. The wild states 
of i.avrtjina-jobi have the capsular-spathe generally more or less spherical, and 
only slightly drawn out at the apex into a pyriform shape and obscurely angled 
and universally bluish-wliito (never chalky-white). The leaves are broad, often 
distinctly auriculate, quite glabrous, except for the double row of ascending teeth, 
along each of the veinlets of the upper surface—a peculiarity that gives the texture 
of the leaf the appearance of being embroidered and makes it backwardly hispid. 

’Vho series of coix are always wild plants; uluanfeit is 

found on the lower hills—dry soils—a robust erect plant, the atiHutivn in swamps 
and most frocpiently as a floating wood, 20 to 100 feet in length. The capsular- 
spathe is invariably pyriform, much drawn out on the apex, the actual mouth 
cut obliquely into an elongated lip, which is often somewhat serrulate, ripe fruit 
prominently angled, and having two or three furrows along its flattened face, of 
a dull gn^yish-white to brown colour and very hard. The loaves are much shorter 
than inW'. i.awtjnm-johi, most frequently only faintly auriculate, and the upper 
(inner) surface is often marked by curious transparent glands, which in the young 
loaves are tipped with hairs ; on the outside the loaves are quite glabrous except 
near the extremity of the sheath, whore a few glands of an exceptionally largo size 
are generally present. 

The forms of i.Hwiftna-Jnhi in the wild state have the capsular-spathe 
invariably bluish-white, a colour whi(‘h rapidly disappears under cultivation. In 
the variety known as stvmtearim the capsular-spathe is elongated until it be- 
[imos (cylindrical, but when cultivatcMl the tubes (so formed) change in colour 
chalky-white or bec(^mo almost straw-coloured. In other forms, instead of 
)ngating, the capsular-spathe becomes short and spherical, until fruits often not 
lore than an eighth of an inch long aro found and others more than double that 
/e, but always broader than long ; heiico the development in those examples 
may be said to b(c in the (opposite direction to that in ntvnova 

When they (exist as wild plants the shell in all forms of f’. t^avryma-Johi 
remains hard and polished, and, while it may darkim in colour and become pink, 
brown or even black, is never found soft in texture nor chalky-white in colour. 
Hut under cidtivation the spathe loses the bluish-white colour, becomes soft- 
shelled, and of a chalky-white or straw-coloiir to deep blue, brown or black ; 
but in all these cultivated states it assumes a now character viz. the loaf- 
sheath, on being transformed into what I have called the capsular-spathe, 
retains its veins as pronounced striations, so much so as to give the grain (in 
husk) a strijied appearan(3o. In the elongated semi-pyriform states of cultivated 
€\ there is also a further peculiarity—viz. that a portion at the 

base of the fruit-spatho becomes constricted into a well-marked annular disc. 
'The condition with a soft and striated shell and basal annulus appears to con¬ 
stitute the variety known to botanists as yia-ynvn —a namo given in honour of 
the Chinese Oeneral who is supposed to have first pointedly directed attention 
to the plant. 

Cultivation as Food, - This curious edible grain might almost be said 
to be unknown to the inhabitants of India generally, except as a weed of 
cultivation. To many of the aboriginal tribes, however, such as those of 
the Ontral Proviiua's, Sikkim, Assam and Burma, it is an important 
article of diet. The plant grown as a r(\giilar field crop is invariably one 
or other of the inany forms of the variety Ma-t/ueti already sufficiently 
described. But in times of scarcity the wild forms of these plants are (all 
over India) resorted to as articles of food. The grain is held to be sweet 
and wholesome, the only objections to it being the smallness of the supply 
and the hardness of the shell. In the forms specially cultivated the shell 
is soft and amenable to ordinary methods of milling. 

Roxburgh was apparently unaware that coix had to be included 
among the edible cereals of India, though doubtless he had read Rumphius’s 
description (1750) of its cultivation in the islands of the Malaya, also 
Loureiro’s account of it in Cochin-China. In the Agri.-Horticultural 
Society of India (Trans., 1841, viii., 348) mention is made of the grain 
being sent from Amherst. Mr. Riley, who presented the sample, said the 
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plant was of a very hardy nature, and thrives upon almost any kind of 
soil, yielding a good amount of produce and in taste resembling wheat.” 

Wallich identified the plant as (\ ijacripua, J. D. Hooker, in his 
Himalayan Journals (1848, ii., 289), gives some interesting particulars Khasia bills, 
regarding its cultivation in the Khasia hills. “ Each plant,” he tells us, 
branches two or three times from the base, and from 7 to 9 plants grow 
in each square yard of soil; the produce is small, not above 30 or 40 fold.” Yield. 

Mason, in his Burma and Its People (1860), published much useful informa- Burma, 
tion, and this has been brought up to date in the new edition by Theobald 
(1883, ii., 107). We there read that “ Coix affords a good example of the 
results of cultivation of a wild plant the seed of which is of a stonv hard¬ 
ness, but which is soft in the cultivated form and the kernel sweet. It is 
much cultivated by the Red Karens, and may be often seen for sale parched 
in the bazaars.” 

In the article published in The Agricultural Ledger I have given 
a full account of the collections recently furnished to the Reporter on 
Economic Products from very nearly every important locality of India ; 1 
have quoted, under the special forms, thi^ practical observations of the 
local authorities. This course was deemed preferable to a compilation of 
data into a common paragraph on cultivation, of facts and opinions that 
would seem in many cases only applicable to the individual forms of the 
plant. It may, therefore, be accepted as undesirable to republish that 
information in order to support the statement that there exists in India 
a fairly extensive and ccrtaiidy a widely dispersed cultivation of the plant. 

There are great diversities in size, shape and colour of the grain, as also in Diversities in 
quality and purpose to which put. These diversities, confirmed by the 
existence of many vernacular names, establish belief in an ancient know- Ancient 
ledge, as possessed by the aboriginal (especially Mongolian) tribes of India. 

It has been affirmed that very possibly the pastoral Aryan invaders grew 
this grain on the slopes of the Himalaya, anterior to their becoming 
localised and assuming cultivation as a craft. But it is much more 
probable that the grain was distributed over the plains of India in close 
association with the Mongolian conquests. From Darjeeling and through 
Bhutan to the mountains of Upper and Eastern Assam, the Khasia, 

Garo and Naga hills, etc., to Burma and the Shan States, coix might be 
described as not only a fairly plentiful crop but an exceedingly important 
article of diet. Certain forms of the grain are roasted, then husked and 
eaten whole, being either parched (as with Indian corn) or boiled as with Boiled, 
rice. Other forms are so very different that the grain may be milled and Mined, 
ground to flour (dtd), and thereafter baked into bread. It seems probable Baked, 
that the properties that necessitate so very different methods of treatment 
and preparation involve a diversity chemically and structurally quite as 
great as that which exists between the hard and the soft wheats or the 
glutinous and the starchy rices. 

Romanet du Caillaud (Bull. Soc. d'Acclimat., 1881, viii., 442-4) tells us China, 
that in the 1st century a.d. the Chinese General Ma-yuen conquered 
Tonkin and became so fond of the Annamite grain bo-bo (the y-dzi of the Tuukm. 
Chinese) that he carried away several cart-loads of seed, and thus intro¬ 
duced its cultivation into China. Bretschneider (Bot. Sin., 1895, pt. iii., 

384) says of coix tliat it is cultivated near Peking under the name is’oo- 
tszHh. He then adds that there are two varieties, one with white, the other 
with grey coverings to the fruits. I have also observed, he adds, in 
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the druggists’ shops a variety (or species) with small oblong, pointed 
fruits ” ^ The oblong, pointed fruit might be 6'. umantea, and, if so it 
woild be most interesLg to find that species m China Many writers 
have given their opinions on the coix gram of China It is often spoken 
of as the ee-iin or and is reputed to be one of the most remarkable 

of foods. Dr. Smith wrote that it is larger and coarser than pearl barley 

but equally good for making gruel. j u 4.1 a • i 

In a small book on the I/se/uf Kfaufe of Japan (issued by the Agricul¬ 
tural Society of that country) it is called the or hatomagi. It is 

an annual cereal grass cultivated on common dry land. The sta ks ^ow 
to a height of 4 to 5 feet. The grain, pounded in a mortar and cleaned, is 
consu Jelled as meal and mochi. An infusion of the parched and ground 
grain is used instead of tea and is called kosen. A Chinese variety of larger 
grains, greyish brown in colour, with thinner shells is more easily crushed 
and cleaned.” A gruel of the flour is specially commended by Du Caillaud 
for use in hospitals. The Chinese use the grain in soup, as pearl barley is 
employed in Europe. 

Manufacture of Beer.—The references to the Japanese habit of 
drinlving a decoction of the grain, and to the preparation of gruel and tea 
fi(3m it, necessarily suggest the more extended use in the manufacture of 
a kind of malted beer which in the Naga hills is called dzu (p. 758). But a 
surprising feature maybe said to be the circumstance that the dzu made from 
one grain is of a much superior flavour to that from another, and, further, 
that the dzu of one grain may be kept for months, while that from another 
goes bad in a few weeks. I have personally experienced much pleasure, while 
travelling in the Naga hills, in partaking of the fresh dzu offered in friendly 
salutation. It is something in flavour between that of butter-milk and 
cider, and on a hot day at the termination of a long march is most accept¬ 
able. Some of the forms of coix (like many rices) have a rich perfume, 
and such grains when used in the preparation of beer are said to give it 
a fruity flavour and delicate aroma (see Eleusine, p. 520). 

Medicinal Properties, —A missionary, writing of Tonkin to M. Du 
Caillaud, said that ‘‘ Job’s tears ” made a refreshing drink, was a good 
blood-])uri{ier and excellent diuretic. The gruel prepared from the ground 
seed, he observed, as also Eau de Larme-de-Job, was extensively em¬ 
ployed in the summer to cool the body. By the Tonkin people it is 
spoken of as the “ grass of life and health,” is believed to neutralise the 


miasma of the air, and to purify water when boiled like tea with a quantity 
of coix flour and set by to cool before being used. In India coix can 
hardly be said to enjoy any reputation for medicinal virtues. The Rev. 
Dr. Campbell tells that among the Santals the root is given in strangury 
and in the menstrual complaint known as silka. Dymock ( Veg. Mat. Med., 
853) says the seeds are sold in the drug-shops of Bombay under the 
nmne of kasmi-bij. The authors of Pharmacographia Indica add that the 
wild form only is used medicinally, and that it is considered strengthening 
and diuretic. 


Chemical Properties, —The grain of coix, both wild and cultivated, 
has been subjected to chemical tests, and the somewhat conflicting results 
obtained are possibly due to the botanical position of the particular plant 
under examination not having been previously ascertained. In Church’s 
Food-Grains of India (1886, 60) occurs the following remark: “ In the 
sample of this grain which gave” the under-mentioned ‘‘ analytical 
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figures it was found that the edible seed after the removal of the hard and 
shining grey husk did not weigh more than one for every four parts by 
weight of the whole grain operated upon.” In the Kew Bulletin (1888, 
267) is published Church’s second examination—and this a specimen, 
admittedly, of the cultivated grain. “ From four parts by weight of the 
sample,” he says, “ three parts of husked grain were obtained—three times 
the quantity yielded by C, Laeri/mu ” (presumably the comparison 
drawn is to the sample reported on in the Food-Grains, which I have 
assumed may have been a wild grain). Subsequently Church gave 
his third analysis in the Supplement to the Food^Grains (1901, 3), the 
grain examined having been cultivated coix of the Khasia hills. The 
following sets forth the practical results of the first and third of these 
examinations :— 


Nutrient Hatto. Nutrient Value. 

Wild Coix (pre.gmiiably).. i: 3*8 89 

Cultivated, Khasia hills.. 1:4-4 90 

Commenting on his final results. Church says that the quantity of 
albuminoids approaches, to that of some kinds of pulse, and that the 
proportion of oil or fat is larger than that present in the great majority of 
cereals. In The Agricultural Ledger will be found the chemical results 
obtained by several other investigators. 

Industrial and Domestic Uses .— From a remote antiquity both in Europe and 
in India, the grains or seeds, especially of the wild plant, have been used as the 
beads of rosaries. By the aboriginal tribes of India and Burma they are em¬ 
ployed in personal adornment. Necklaces, earrings, head-dresses, etc., are often 
largely composed of them, and drosses, bags, baskets, etc., extensively orna¬ 
mented with them. For these purposes a semi-cultivation has been pursued, 
possibly for centuries, that has resulted in the development of special grains, in 
cylindrical or spheroidal forms, and in a rich variety of colours. Tn Nopal, Oudh, 
and among the hill-tribes of the central tableland of India generally, they are 
employed either by themselves or in conjunction with cowrie-shells in the de¬ 
coration of baskets, agricultural implements and cattle. By the Karons of 
Burma the cylindrical grains cover certain portions of dross, and are elaborated 
in designs that simulate (or perhaps may have suggested) some (jf the patterns 
seen in embroidery. With the Angami Nagas, earrings are construe tod that 
consist of a rosette of the elongated seeds surrounding the metallic green 
wing-cases of a beetle. 

TRADE. —The possibility of a profitable expansion of the industrial uses of 
these seeds to a large extent suggested the inquiry, the practical results of wliich 
have already been set forth. A fairly large trade exists in the seeds, and they 
are used in the construction of Japanese bead door-curtains. An exceptionally 
large kind—a form of anoaUvu —was discovered by me in Poona, utilised in 
the construction of such curtains. It seems probable that ifiunntva and 

aquatiea, together with some of the larger forms of tHoniiifrr, are most 
likely to be worked up in that manner. But in discussing possible future in¬ 
dustrial developments it is essential that the sejparation indicated into the forms 
of Jjavvyutasobi that are cultivated ancl those that are wild should be 
clearly kept in mind. Cultivation destroys very rapidly the hard pearly shell, 
upon which to a very large extent the industrial demand depends. It also 
changes the colour of the grain and produces dull chalky whites and straw- 
colours, utterly devoid of the rich glossiness of the wild grains. By the selection 
and partial cultivation of spontaneous varietal forms or sports (such as those 
named Htenocnvpa and inontu/er) these dangers are ever present. This fact 
is fully appreciated by the Burmese experts, and the cultivation, partial though 
it be, is abandoned for a time or fresh stock secured from the jungles, when re¬ 
gression has been observed. It is thus difficult, if not impossible, to guarantee 
a continuous supply of any one shape, size, or colour of grain, and this may at 
once be admitted as (from the European point of view) a serious obstacle to a 
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COLCHICUM liUTEUM, lUther: FI Br. ^ ^ ’ 

Liliace.^. a small plant found on the grassy slopes of the Western 
Colchiouni. Tenijierate Himalaya. 

Th'S conns (or bulbous roots) constitute the bitter hennodactyl of the later 
Two Forrug. Greeks, and aro the surinjan of the Indian bazars. The true Colchicum {t\ 
antnn»inti*‘) does not occur in India, but in the bazars there are two forms sold, 
the bitter and the sweet. The latter is imported from Persia. European phy¬ 
sicians in India consider the sweet root as inert, but they would seem to hold that 
the bitter one possesses similar properties to the tr\i6 colchicum and may be 
roi.sonoua Seeds, substituted for it. Recently a few children wore reported to have been poisoned 
at Ivuldana in Rawalpindi through eating the seeds of this Indian colchicum. 
The seeds wore ac^cordingly chemically analysed at Calcutta (as also the roots), 
and tested physiologically. It wjis found that both possessed colchicine^ of which 
the hundredth part of a grain proved fatal to cats. [Of. .Hooper, Rept. Labor. 
Ind. Mm. (Indust. Sec.), 1902-3, 28.] 


D.E.P., 
ii., 501-2. 


D.E.P., 
ii., 609-11. 
Kachii. 


Do.soription, 


Pot-horb. 


Wild Forma. 


Cultivated 

Foma. 


COLOCASIA ANTIQUORUM, »SV7#f>H.; Ft. Br. Ind., vi., 523 ; 
Jacolius l^outiiis, Hist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. Utri. re 
Nat. et Med., 1658, 144 ; Riimphius, Herb. Aynb., 1750, v., 313, t. 109 ; 
.Forster, PI. Esc., 1786, 57; Arum Colocasia, Roxb., FI. Ind., iii., 494-5 ; 
Taleef Shereef (Playfair, trairsl.), 1833, 12-3 ; Nicliolls, Textbook Trop. 
Agri., 290-3 ; Duthie and Fuller, Field and Garden Crops, iii., 8, t. Ixxv. ; 
Mollison, Textbook Ind. Agri., iii., 191-3 ; Rec. Bot. Surv. Ind., i., 86, 277 ; 
ii., 25, 147 ; 1905, iii., 296; Praiii, Beng. Plants, ii., 1112; Wiesner, Die 
Rohst. des Pflanzenr., i., 566 ; AiioiDEiic. The Taro, Eddoes, Scratcli-cooo, 
T’ania, l^lgyptian Arum ; in the vernaculars kachd or katchu, kachchi, arm, 
arois; dza (c-ultivated) and kirth (wild) Naga hills; rdb (Pb.) ; dlu, terem 
(Bombay); shdmd-lhdmpa (Tel.); Tahitian tallo ovtarro, Malayan tallas, etc. 

Habitat.—A tall, coarse, tuberous herb, wild and cultivated both in moist and 
drys ituations over the greater part of tropical India and Ceylon up to 8,000 feet 
(in the Himalaya) ; cultivated, in fact, in ail tropical countries. 

The plant has large heart-shaped leaves, borne on long footstalks wliich rise 
from a short farimu3oous underground stem or corm. The conn constitutes an 
important article of food with the Natives of India, and the young leaves aro often 
eaten in the form of spinach. The plant is in consequence fairly extensively 
cultivated, and special races have boon evolved to suit every condition of soil and 
climate, from the swamps of Lower Roiigal to the moist hills of Assam and Madras, 
to the dry uplands and lower hills of the Deccan and Rajputana and even to the 
ttMiv|3erato tracts of the Himalaya. 

Wild and Cultivated Forms.—The wild plant, which is extremely plentiful 
in the moist tropical regions, produces but rarely an edible tuber though its leaves 
are often eaten. Roxburgii describes tliree special wild forms :— kalla kachu, a 
plant with purple leaves found on the edge of ditches—the leaves and loaf-stalks 
are eaten ; the cfmr-kachii, wliich has the leaves clouded with bluish-black; and 
tlio han-kachu with green leaves. These are found on roadsides and homestead 
lands, but above inundation level. 

Roxburgh also mentions two cultivated forms, the guri-kachu and the asu- 
kachu (or early kachu). Small corms of those are planted in May or June, the aau 
being reaped towards the end of the year and the guri not imtil February or 
March. Lastly Roxburgh mentions, as a distinct species, a special form of 
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antifiiforuitt, viz. nyniphwi/aiiitnt, the 8ar~kachUy which frequents aquatic 
situations and produces corms that attain the length and thickness of a man’s 
arm. Engler (in DC., Monog. Phaner., ii., 491) refers the fo! •uis of ff 
to seven varieties, throe of which are met with in India. Duthie and Fuller say 
that two varieties appear to be grown and distinguished by their roots, viz. dholi 
ki gctgliy the white- and kali ki gagl% the dark-coloured. The word gaglif they 
observe, refers strictly to the young off-sets, the main root ]>eing known as dendxi. 

Nicholls (l.c. 292) says that there are two principal varieties, one with green 
stems and leaves and the other with purplish ones, but that the tubers are 
identical in both kinds. Numerous vernacular names are given to culti¬ 
vated races of this plant all over India, but in the present state of knowledge 
it is impossible to assign them any more distinctive positions than those 
indicated above. 

Cultivation .—The following account of the method of propagation Soils, 
usually adopted is given by Nicholls : The best soil is a sandy loam 

with an abundance of organic matter in it. The plant does not do so 
well on clayey soils, and it does not thrive on pure sands. . . . The 
plants are propagated in the same way as arc yams. That is, when 
the crops are reaped, the head of the tuberous rhizome is cut off and the 
leaves are detached, leaving a few inches of the lower part of the leaf¬ 
stalks. These heads are then planted, and soon a number of plants bud 
forth from the top of the head and produce a crop of tanias. The heads Propagation, 
may be kept some time before planting without suffering any harm, and 
thus they may be carried to long distances.” Nicholls also observes that 
the tubers may be left in the ground without deterioration for a consider¬ 
able time after they are ripe, so that they (;an be dug up as they arc required. 

Mollison, speaking of Bombay, says that the crop is rarely grown over Bombay, 
a large area. Patches are raised in the baijk yards of houses, and in 
the garden lands of Gujarat it is common to find a patch near a well, with 
single plants at the corners of beds of other irrigated crops. “ When 
grown alone,” he continues, “ the land is carefully prepared as for other 
garden crops, and laid out into beds 12 feet by 6 feet for irrigation. Forty 
plants occupy each bed. The crop should be freely manured and watered, 
also weeded as reipiired. Off-sets should be removed before they root, ofr-spts. 
unless it is desired that the whole surface should be covered with plants. 

This is, perhaps, advisable when the cTop is grown under sewage irrigation 

for the value of its leaves and leaf-stalks. If grown for its corms, the plants 

should be 12 inches apart. It takes ten months lor the c.orm to reaidi 

maturity. When the crop is planted four or five months, the leaves and 

stalks may be gathered every three or four days. They should be cut off 

close to the ground whilst 3 'oung and tender. A few older leaves should 

always be left to preserve Jicalthy, vigorous growth.” Duthie and Fuller 

state that in the Cawnpore district the average outturn is only 50 maunds ^awnpore. 

(less than 2,000 lb.) per acre. In Coimbatore, however, the yield has been Madras. 

recorded as 6,250 lb. per acre. 

utilisation. — The corms contain much starch and constitute an important Uses, 
article of food throughout the country, especially with the lower classes, and in Foe .. 
some districts, such as Travancore, the conns are of very special value. The> are 
usually scraped or partially peeled, cut up into small pieces, and boiled like pota¬ 
toes. After boiling, the soft pieces are often fried in butter (ghi) or oil and the 
usual Native condiments added. Sometimes also they are pounded into a paste, 
and in New Guinea they are said to be ground into flour and made into biscuits. 

A pickle prepared from the main root {dendu) with chillies, salt and lime-juice is 
sold in the bazars. The bazar rate for the vegetable is said to be about 1J maunds 
for one rupee. Mollison observes that the stalks and leaves are cooked either 
separately or together. If separately, the fibrous cuticle of the stalk is removed 
and the ^ner part cut into short pieces and cooked with condimentfi and gul, 

399 




COMMIPHORA 

Indian Bdellium 


Fodder. 

Cheniistry. 


D.E.P., 
i., 366-70. 
Myrrh. 


Assam 

Bdellium. 


Indian 

Bdellium. 


Amraotl. 

Cement. 

Price. 

Imported 

Gums. 

Pdellium. 

Ralftam. 

Myrrh. 


I’riced. 


Red^ Zanzibar. 


INDIAN AND IMPORTED BALSAMS 

To this preparation is added boiling oil (phodni) in which mustard, turmeric and 
spices have been mixed. The prepared dish is a sweet curry. The leaves 
are used as a adg or are chopped fine with the stalks and made into a curry. 
There are numerous other preparations of kachu leaves and stalks. Nicholls 
says that the mature leaves and stalks are an excellent fodder for cattle and 
food for pigs. 

All parts of the plant contain an acrid principle which is commonly supposed 
to bo extracted by boiling. Thus on account of this acidity tho juice of the 
petioles is often employed as a domestic remedy, being regarded as styptic and 
astringent. But this acrid principle was investigated in 1888 by Pedler 
and Warden in the case of tho species viroMa, Kunth. (bish kachu)t which alone 
is regarded by tho Natives as poisonous and never eaten. The results of the 
above investigation were recorded in the Dictionary^ and it may suffice to say 
that the poisonous principle was discovered to be due to very numerous bundles 
of crystals of oxalate of lime, and thus to mechanical irritation similar to that 
produced bycowhage (ytiirmut in'itrivHn) or chopped hairs administered in food. 
Tho crystals, it may be observed, are indissoluble in boiling water, but are 
rendered inert by water slightly acidulated with hydrochloric or nitric acid, 
and to a loss extent with acetic acid. Hence in preparing tubers 

for food the Natives almost always add an acid vegetable or fruit such as 
tamarind. 


COMMIPHORA, (Balsamodendron, Kunth.) \ FI. Br. 

ImL, i., .529-30; Englcr in DC., Monoy. Phaner., iv., 7-29; Engler and 
Prantl, Pflanzenfam., iii., pt. 4, 251-6 ; Index Keu\, i., 593, suppl. i., 
108; ii., 46; Bursp:racea 5. A genus of small spiny, balsamiferous 
trees containing some 80 species, of which 60 are African and only 5 
Indian. Some yield Bdellium, others Balsam, and others Myrrh. 

C. Agallocha, Bngi. ; Amyria Commiphora^ Roxb., FI. Ind.y ii., 245 ; B, Roxburghii, 
Arn. ; gugala, gugal^ mhaishabolat gugavy gukuly etc. It boars, in fact, the same 
namoR as tho next species. A native of Eastern Bengal, Sylhet and Assam. 
It was formerly supposed to yield Indian bdellium or gugaly but its gum is now 
said to be used only as an adulterant of, and not as a sub.stitute for, myrrh. 

C. Mukul, Engl.; Indian Bdellium, gugalUy gnggxdy gugaly gukkaly mukuly mai- 
ahdkshi or maiadchiy koushikaha, etc. A tree found in the arid zones of Sind, 
Kathiawar, Rajputana, Berar and Khandesh. A gum exudes from incisions 
on the bark made in tlie cold season. It occurs in vermiform pieces of a 
brown or greenish colour, and is put on tho market as a substitute for African 
bdtdlium. Tho Indian supply comes very largely from Amraoti and is used in 
Ihimbay, mixed with mortar, as a fine Cement (p. 293). It is employed 
MEDICINALLY ill leprosy, rheumatism, etc. Dutt {Mat. Med. Hind., 1900, 132-6) 
says that “ old guggulu is dry and without flavour or colour, and should not 
be used in medicine.” Moodoen Sheriff {Mat. Med. Mad., 1891, 93) remarks 
that tho wholesale price is Rs. 4 per maiind and retail 3 annas per lb. 

Tho commercial interest in the products of this genus centres on tho foreign 
supply largely imported into Bombay. Of these mention may be made of 
Ihiollium and Bysabcl from Africa ; Balsam of Mecca {mor, baldsdn), an aromatic 
oleo-resin from Arabia; and Myrrh, both that which comes from Africa (Somali¬ 
land) and that from Arabia. Tho best is tho karam or banda rkaram, and the 
second quality the rncetiya or chenai-bol. Recently Europe has begun to import 
these products direct instead of via Bomliay. Tho value of haridar karam at 
Bombay is given as Rs. 34 per maund of 37.1 lb., meetiya Rs. 16 to 25, refuse Rs. 8. 
In 1808 the East India Co. imported into England 53 cwt. of myrrh valued at 
£1,014 — £19 25. Id. per cwt. Tho pro.sont-day price is about £5 per cwt, but 
exact particulars of the import and re-export trade are not available. It is 
possible that some portion of the transactions mentioned under Boswellla (p. 174) 
helong in reality to <'oi»imi|iiioro. [Cf. Kew Bull., 1896, 91-4; Kew Mua. 
(hiide, 1907, 39-40.] 

Holmes {Pharm. Journ. (ser. 4), iii., 506) says that myrrh now reaches 
London direct from Arabia and Abyssinia. When it comes from Bombay it is 
called Rod Zanzibar. He has also lurged that it would bo preferable to retain the 
name in preference to substituting Vonintitthorft. [Cf. 

Tscliirch, Dit Harze und die Harzbehalter, 1906, i., 391-410.] 
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COPPER AND BRASS: Cuprum, Its Ores, Salts, Alloys D.E.P., 
and Manufactures ; Ball, Man. Econ. Geol Ind., 1881, 239-80; Hoey, 647 - 60 . 
Monog. Trade and Manuf. N. Ind., 1880, 102, 131, 1(U, 198-200 ; King and Copper. 
Pope, Goldy Coffer, and Lead in Chola Naqfur, 1891, 95-170; Holland, 

Coffer Mine of the Pat-Pat Gold Mining'Co., Singhhhum\ Foote, Geol 
Bellary, in Mem. Geol. Surv. Ind., 1895. xxvi., 197-9; K. F.P., Rev. Min. Prod. 

Ind., 1894-6, cte.; Ind. Art. at Delhi, 1903, 16-7, 52-62, 475-6; Hayden, 

Rec. Geol Surv. Ind., 1904,1-4 ; Mem. Geol Surv. Ind., xxxi., 172-3, 291-4 ; 

Holland, Rev. Min. Prod., in Rec. Geol Surv. Ind., 1905, xxxii., pt. i., 

104-5. The tanhdh, tdmd, tdmra, iramhu, tdmbra, nohds, mis, shenbii, roAji, 
haiyeni, etc. (copper and copper-orc); f ilal (brass) ; kdnsa (bell-nietal). 

COPPER METAL: Occurrence and Production. —For detailed in- Occurrence, 
formation regarding the Indian mines and sources of copper ore, the reader 
is referred to the publications mentioned above. The iudigeiioiis industry 
of copper smelting may be said to have been dormant in India for many smelting, 
years, though some short time ago expectations of its revival were enter¬ 
tained in connection with two localities in Bengal, viz. Singhbhum and 
Darbhum. More recently discoveries of some value have been made in 
Darjeeling, Chanda, Garhwal, A.ssam and Baluchistan, etc. An elaborate 
historical account of the Chota Nagpur copper-fields is given by King and obiof LooUiUca. 
Pope in the work cited above, and will repay perusal. Holland says 
* that copper was formerly smelted in considerable cpiantities in South 
India, Rajputana, and at various parts of the outer Himalaya, wliere a 
killas-like rock persists along the whole range and is known to be copper¬ 
bearing in Kullu, Garhwal, Nepal, Sikkim and Bhutan. He adds that all 
attempts by European companies to open up the deposits have proved 
unsuccessful and the Natives no longer work the ore themselves. Never- Mining Leases, 
theless mining leases are still held and prospecting licimses are frequently 
granted for copper-ore. It will be seen from the statistics of the imports 
of foreign copper and brass that if a paying deposit could be opened there 
is a large annual demand in India wliich might be contested. It may be Ancient 
said of the ancient workings that they very rarely reached the pyritic ore 
because with their simple and inefiicient apjiliances they were unable to 
cope with the flow of water which followed their mining operations. Hence 
the ore smelted was principally oxides and carbonates. 

Indian Copper and Brass Workers, —There may be said to be tbreo Works, 
classes of operatives concerned in thecoppi'r and brass trade, viz. smelb^rs, smciters; 
foundrymen, and coppersmiths. Ev(‘.ry village has its trad(‘. in c^oppiu* ‘loppeSISs’. 
vessels, and most have, in addition, th(*ir cop])(‘rsmiths. Tln^ iron ami 
brass foundries are often treated conjointly, so that separate statistical 
returns cannot be furnished. Thus in the Moral and Material Prorp'ess 
of India (1905-6, 178) the number of workers for 1905 is statiid to have 
been 24,300. It has been repeatedly pointed out that there is a tendency 
for the copper and brass industry to become more and more concentrated 
in the towns, a movement which must contribute to its better organisation. 

Certain centres having become famous for their copper and brass manu- oiucf or.iros. 

factures are securing a large proportion of the total trade and drawing the 

best workers away from the villages. Nevertheless the industry as a whole 

is said to be in a secure state compared with many of the other indigenous 

crafts, and this result is largely a consequence of the essentially hand-labour Hand-labour. 

character of mu(;h of the goods turned out. 

Statistics of the Indian outturn of copper are not available, but in the 
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INDIAN COPPER AND BRASS 

concluding paragraph will be found full particulars of the foreign trade, 
and these give the most accurate conception possible of the Indian copper¬ 
smith’s craft. 

Copper and Brass Wares. —The tamhd (Copper), fital (Brass), ^asta 
(Zinc), rangd (Tin and Pewter), and sisa (Lead). 

Each province has two or more centres noted for copper and brass works, 
lieiico the diversity of art designs in the ornamentation of these metals. Brass 
is an alloy of copper and zinc usually in the proportion of 2 to 1 or 4 to 3, but 
it is rtirely made in India, being generally imported as sheet-brass. A cheaper 
but inferior alloy of copper, zinc and tin is called bharat, kaskutf or kaned. But 
phul or kansi is the most constant of Indian alloys and corresponds to the bell- 
metal or white brass of Europe. It is a bright metal, takes a high polish, and 
is composed of copper and tin in the proportion of 7 to 2. Hoey mentions 
the kasoharas are the vendors (not themselves the manufacturers) of ornaments 
made from an amalgam of copper and zinc. The actual manufacturers are 
dhaliyaa or bfuiriyaa, the former casting in stone moulds, the latter in clay. 

In the Hindu order of purity gold is followed by copper, silver, brass and 
iron. Brass is detestable {inakruh) to the Muhammadans, who prefer earthenware, 
but copp<5r may bo tinned and approved in that form. The Hindu ceremonial 
law prohibits phul or bell-metal as containing pewter [rangd). This is unfortunate, 
since phul is by far the most sanitary metal in India, and in it acid materials 
may be cooked and milk and curds kept, whereas such is not the case with copper 
or brass. 

Indian craftsmen manifest a wide knowledge of the technique and utilisii- 
tion of those metals and their alloys. The huge brass idols of Burma are cast 
with appliances and by a stall of operators absurdly inadequate when judged 
by European standards. Chain bangles and anklets [aanth), often worn by the 
])easant8, are moulded in Kajputana and elsewhere and sold at a few annas a 
pair that could not be manufactured in Europe or America at so small a price. 
[Cy. I'extile Journ.^ 1891, i., 78.] Between those extremes in magnitude and 
intricacy may be said to lie the long range of domestic and sacred utensils, in the 
production of which the craft has drawn to its ranks men of nearly every caste 
in addition to the hereditary workers, the kaaeraa and thatheras. 

Domestic vessels are rarely ornamented because, by ceremonial law, they 
must bo scoured with mud before being washed with water. The commonest 
copper or brass vt^ssol of the Hindus is the globular melon-shaped lotd, which is 
flattened from the top and possessed of an elegantly rollexed rim. It is doubt¬ 
less modelled after the expanding lotus-flower [\viunthittm The 

iVIuhammadans have given the lota (or, as they call it, the tonti) a spout, in order 
to secure an approach to the running water ordained by the Koran for their 
ablutions. The spouted water-pot has given rise to a totally different series of 
metal-work, both domestic and decorative, from those connected with the Hindu 
lota. And perha[)s to this may also bo traced the broader (transverse) develop¬ 
ments of Hindu ami the narrower (more longitudinal) designs of Muhammadan art. 

Ceremonial implements and the vessels elaborated from these are richly varied 
in shape and ornamentation. Examples are the koaa or panch-patr^ a spathe-like 
vessel used in raising water ; the knsi or achnuini or spoon used by the priests in 
sprinkling holy water ; the dhupddni or censer ; the ainlvaaan or idol-throne of 
lotus-leaf pattern ; the hanging lamps [arti) ; tlie btUls [ghantd), and in particular 
tlio chains by which these are suspended in the temples ; and the designs usually 
adopted for idols, especially those portraying tlie youth and pastoral existences 
of Krishna, are all highly artistic »ind have contributed very greatly to Indian 
ct)nventional art. The following publications will bo found useful as reviewing 
tlie chief centres and styles of Indian copper and brass work :— 

Panjab AND Northern India: Kipling, Joiirn. Ind. Art, 1884, i., pt. 1.; Old 
Kashmir Copper Ware, l.c. pt. v.; also Copper and Brass, Delhi, l.c. 1887, Amritsar, 
and Lahore, 1888 ; Johnstone, Monog. Brass and Copper Pb., 1888 ; C. H. B. 
in Civil and Military Qaz., Jan. 6, 1902. United Provinces : Benares Ware, 
Journ. Did. Art, 1885, i., pt. 7 ; Moradabad Ware, l.c. ; Crooke, Copper and Brass in 
Mirzapore, l.c. 1893, No. 44; Dampier, Monog. Brass and Copper U. Prov., 1894. 
Rajputana and Central India : Hendley, Jaipur Mua. Cat. ; Brass, Copper 
and Mixed Metal-wares of Jaipur, Journ. Ind. Art, 1886, i.. No. 12; Jaipur, 
Lucknow, Kashmir, Copper and Brass, etc., l.c, 1891, No. 35. Bombay : Hammered 
Copper m School of Art, Journ. Ind. Art, 1886, i.. No. 11 ; Brass and Copper Bom- 
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hay, Jourfi. Sot. Arts, 1895-7, vii., No. 66, 13. Madras : Heyne, Tracts on hid., 
1814, 108-17 ; Tanjore Work, Encrusted Ware, Journ. Ind. Art, 1886, i., No. 14 ; 
Holder, Monog. Brass and Copper Wares, Madras. Central Provinces : Monog. 
Brass and Copper Ware, 1894. Bengal : Mukharji, Art Manuf., 1888 ; Monog. 
Brass and Copper Manuf., 1894. Assam: Gait, Note on Copper and Brass 
Wares in Assam, 1894; Ind. Art at Delhi, 1903, 42-52. 

COPPER SALTS. —^The most important is the Sulphate —Blue-stone, 
nila-thuthia (nila-tutia), mor-tuttd, mayil-tuttam, tufichu, qalqand, doiitha, 
etc., etc. Speaking of this salt, Holland observes: “ For many years 
pyritous deposits in India have been turned to account for the manufacture 
of soluble sulphates of iron and copper,” as also in the manufacture of alum 
—the double sulphate of alumina and potash. He then discusses the im¬ 
portance of the manufacture of sulphuric acid (see pp. 50-1) as a link in the 
chain of production of many of the most important chemical and metal¬ 
lurgical industries—such as soap, glass, paper, oils, dyes, etc. He furthei* 
points out that it is a by-product of such value as to admit of the 
smelting of ores which it would be impossible otherwise to undertake. But 
in Europe the price of sulphuric acid has been reduced, during the past 
100 years, from £30 to £2 a ton, and in consequence this originated such 
activity and far-reaching competition as to have all but exterminated 
the ancient Indian manufacture of alum, copperas, blue-stone and the 
alkalis and akaline earths, reduced the export trade in nitre, rendered 
the smelting of copper and several other metals no longer profitable, 
robbed the country every year of nearly 1(X),000 tons of phosphatic 
fertilisers, and compelled India to pay ten million sterling for products 
obtained in J^urope from minerals identical with those lying idle in 
India. Under the account Alkalis and Alkaline Earths (pp. 50, 55) 
it will be found that this subject has been incidentally discussed already. 
So again under Coal and the Manufacture of Coke (p. 347) mention 
will be found of the loss to India of a valuable manure. Hence it 
may fairly be said that a more important and more immediate direction 
for develoj)ing India’s productive resources could hardly be mentioned 
than the utilisation of her pyritous deposits by the modern economical 
methods pursued in Europe. As exemplifying this contention it may be 
pointed out that the production of sulphuric acid from iron pyrites was 
in Germany 358,149 tons in 1882 and 754,151 tons in 1898. Of that 
large quantity only 25,000 tons were exported; the balance was used up 
in the German chemical industries which within the past three-quarters 
of a century have expanded from a mere nominal value to a capitalisa¬ 
tion of £50,000,000. 

The manufacture of copper sulphate as pursued in India at the present 
day is on a very small scale. The knowledge of its possible production 
from pyrites has been possessed by the people of India from a remote 
antiquity. The pure salt is, however, imported extensively from Europe. 
Medical writers, such as Dutt, give particulars of the methods of refinement 
pursued with the salt that is to be used for medicinal purposes. These are 
very possibly of questionable advantage. Blue-stone is extensively used 
in medicine, in dyeing, and as an ingredient in one of the best-known 
and most valuable fungicides—the “ Bordeaux Mixture.” (See Camellia, 
p. 229.) 

Copper Acetate, Verdigris (zangdr), is manufactured by the sirJeakash 
or vinegar makers. They buy up copper filings from the coppersmiths. 
These are put into a jar and covered with distilled vinegar (arag). The pot 
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INDIAN COPPER AND BRASS 

is closed at night but open during the day. After twenty-four hours the 
drag is poured off and mixed with water and left to evaporate until only the 
zamjdr remains. Copper acetate and the arsenite of copper are used 
as insecticides and as colouring reagents. Zangdr yields a blue-green of 
great beauty. [Cy. Hoev, Monog, Trade and Manuf. N. Ind., 1880, 195.] 
TRADE IN COPPER, e^c.—O’Conor (Rev, Trade Ind., 1898-9, 15) 
says, “ The trade in this metal follows closely the fluctuations in its 
price and in the material condition of the people. In a time of 
scarcity and famine the imports fall in a marked degree, the copper 
utensils of the household being the first articles parted with in the 
piruih of distress. For the time earthen utensils are substituted, 
and t^e stock of copper in the braziers’ shops accumulates. When 
])lenty reigns again, copper pots are in active demand and the import 
trade is liv(dy.” The instability of price owing to the operation of 
speculators is another fa(;tor which adversely affects the Indian 
mark(‘t. Any rise of price has an immediate effect in decreasing 
th(^ demand for copper and throwing the people back to earthenware 
(Rev., l.c. 1901-2, 9.) O’Conor returns to this subject and observes, “ So 
miudi, however, is this trade a sort of economic barometer measuring 
the pn'seiice or abseiu^e of pressure on the people, that the figures of the 
trade imn'it attention :— 


Im/ports in Cwt. of Copper. 


1896-7 

.. 240,648 

1901-2 .. 

193,822.’ 

1897-S 

. . 322,348 

1902-3 . . 

395,850 

1808-9 

.. 251,301 

1903-4 . . 

433,091 

1899-1900. . 

90,846 

1904-5 . . 

427,233 

1900-1 

. . 159,971 

1906-7 . . 

211,959 


I’o the returns quoted by O’Conor have been add(‘d (as a matter of 
convenience) tlie figures for the years 190*2 to 1906. 

llobertsoii (Rev. Trade Ind., 1904-5, 8) remarks, “After five years 
of steady progress the imports of copper have fallen by 1*3 per cent, in 
(juantity and 2*7 per cent, in value.” “ Owing to the rise of prices in 
Fiirope, caused by larg(5 demands for America and China, imports of both 
unwrought and wrought copper were greatly restricted during the last 
(jiiarter of the year. The sensitiveness of tlie Indian demand to price 
changes is always noticeable, for besides its increasing use for industrial 
pur])()S('s, copper as the material for hoiiseliold utensils is an arti(dc of 
gr(‘at importance in the domestic econojuv of the people, and their ability 
to satisfy their lanpiirements is regulated first by their material prosperity, 
whi<4i is principally a question of good or bad crops, and secondly, by 
the commodity being cheap or dear.” The ominous decline thus briefly 
indicated became even more marked in 1905-6, when it amounted to 36*5 
p(‘r cent, of the quantity and 32 per cent, of the value. [Cf. Noel-Patou, 
lu V. Trade Ivd., i905-6, 10.] 

But to obtai?! a full conception of the trallic it is necessary to add to 
th(‘ above imports of copper tho.se in brass of all kinds. These fluctuate 
from 10,0(K) to 12,000 cwt., valued at from 6 to 8 lakhs of rupees. The 
grand totals for the years 1902-7 thus became :—1902-3, 407,494 cwt., 
valued at Rs. 2,03,28,458 ; 1903-4, 441,188 cwt., Rs. 2,23,37,805 ; 1904-5,' 
437,043 cwt., Rs. 2,16,65,708 ; 1906-7, 223,097 cwt., Rs. 1,46,88,046. 

The major portion of the imports come from the United Kingdom. 
Of the supply (copper only), 433,091 cwt., secured by India in 1903-4, 
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the largest quantity imported in the last five years, the United Kingdom 
supplied 293,595 and each of the following countries furnished from 18,000 
to 25,000 cwt., viz. Ceylon, Hongkong, Belgium, Germany and Japan. 
Bombay takes by far the largest share‘(228,874 cwt. in 1903-4), followed 
by Bengal (163,908 cwt.) and by Madras, a long way third (31,501 cwt.). 


COPTIS TEETA, fl a/f, : FI. Br. Ind., i., 23; Hobson-Jobsorif 
(ed. Crooke), 1903, 548 9 ; Ranuncutlaci^/E. Coptis or Gold Thread, 
titd, mdmird ( '( mdmirdn), mahmira, pita-karosand. A small stcmless 
herb, with perennial root-stock, met with in the tcmperat(i regions of 
the Mishmi hills, east of Assam. The plants are said to grow on the 
ground among the moss around the stems of trees. 

Very little, if any, additional information is available since the publication 
of the Dictionary, and tho original article should therefore be consulted, l^'our 
reasons, it will there bo found, were given for questioning the absolute identi¬ 
fication of the tonic drug prepared from this plant with the “ rnamirda ” of early 
European writers. 

Tho Bengal supply comes through Assam, but a Chinese root, the identity 
of which must be regardori as uncertain, is also imported into India. Tho latter 
may possibly be a different species of r'ofor it is to bo observed tliat 
i\ anoiBtoncp/oitn affords a medicinal root in Japan, whilst tt'i/oiiti, Saihb., 
yields both a medicinal root and a yellow dye in North America. [Cf. Wiesnor, Die 
Rohat. dea Pflanzenr., ii., 477.] But the thicker Chinese rhizome as described 
by Dymock seems to recall some of the forms of kathi or hum, such as 

i'hlza Hin'i'oa, na littffoo, 0'OHeiniatn /enenttutttt nt, Strrt'fla i'hiraftt, 

etc. It is just possible also that one or other of these roots may be sold 
as thd in the Upper and Western Provinces. Indeed J. D. Hooker was 
actually presented in Sikkim with a handful of tho so-called “ teeta,^ which ho 
identified as It would thus soern highly likely that that, 

being the most abundant Indian equivalent, may have been at an early 
date identified with tho classical rnamirda, and called mdmirdn. At all 
events it is largely sold througliout India and is frequently mentioned in 
The Bower Manuacript of date 5th century. Moreover it is worth noting 
that ttrrhoris. and doubtless many other yellow bitter drugs 

contain berberine, which, it would seem, constitutes thihr efficacy as oye- 
salves. For example, from Mussourie and other localities on thoN.W. Himalaya 
the roots of j'oiiiBiosititB are collected and sold imdor tho name momiri. 

Aitchison speaks of the roots of both a 4'ort/BiatiN and a €iic»'anittni being used 
in Afghanistan as a drug, which is there called mdmirdn. Two samples were 
examined by Mr. Bhaduri and found to contain C-85 and 6*5 per cent, berborino 
respectively {Rept. Labor. Ind. Mas., 1902-3, 29). In conclusion it may be 
noted that i\ Twta and tho use of mdmirdn as aneyo-salve were unknown to tho 
Sanskrit medical writers—tliey are doubtless of Muhammadan introduction. 
(See Berberis, p. 130.) 

Apart from the utilisation of < as a collyrium or eye-salve, the root 

makes a valuable tonic in the debility following fevers, etc,, but it is not a febri¬ 
fuge. There appears, however, to be a considerable demand for it in India, 
and it might bo found profitable as a cultivated plant. But it may be hero added 
that the Mishmi poison consists of a mixture of powdered titd with the pulp 
of an acid glutinous fruit such as Hpeviona. It is generally employed 

by hunters for killing wild animals. [Cf. Pharmacog. Ind., in. (app.), 92-3.] 

Tho Mishmis gather the roots of the titd, towards tho end of the rainy season, 
and carry them, packed in tiny wicker-work ba.skots, to Sadiya, where they are 
bought by Assamese and Bengali merchants, apparently at about ^d. per oz. 
Tho drug found in Bombay comes from China via Singapore in bulk, tho bettor 
and thinner root fetching about Rs. 3^ per lb. and the second kind Ks. 2. 

CORCHORUS, Linn.; FI. Br. Ind., i., 39G-8 ; Tiliace^, The 
Jute Fibre of comroorce, Jew’s Mallow ; the fatta, juta, jata, kilasdha. 
of Sanskrit authors (according to Skeat, Dutt and others). It is, however, 
by no means very clearly nor fully indicated in the classic literature of 
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India. In the vernaculars it is the fat, jhiU, 'jhoto^ 'jhuto, etc. When 
specially^ used as a vegetable it is nalita or nadika —the molochia or me- 
locMa of the Arabs. The fibre is pat, Icoshta, etc., the coarse sackclotli 
woven of it and formerly used by the very poor in Bengal is tat, and the 
bags made of it are choti or goni. 

Species and Varieties.—It may be said that there are two important 
cultivated forms of this genus and many wild species which are distributed 
throughout the tropics of Asia, Africa, and America. Geographical 
evidence is thus very nearly unavailing in any effort that may be desired 
to trace out the origin and history of the chief cultivated forms :— 

C. capsulapis, Linn.; Plukenet, Aim. Bot., 1696, ii., 18, t. 255, 
f. 4; ^(Janja saliva, Rumphius, Herb. Amb., 1750, v., 212, t. 78, f. 1; 
Lamarck, Enojcl. Bot. (under Corete), 1786, ii., 104, t. 478, f. 3 ; Loureiro, 
FI. dock., 179(), 334 ; Jones, As. Res., 1795, iv., 297 ; Koxburgh, Trans. 
Boc. Arts., 1806, xxiv.,G46, 151; Carey, As. Res., 1808, x., 11; Wight, 
[c. PI. Ind. Or., 1810, i., t. 311 ; Jacquin, Eclogcs PL, 1844, ii., t. 119; 
Hooker, Journ. Bot., 1850, 9L-2, t. 3 ; Bretschneider, Hist. Europ. Bot. 
Disc, in (diina, 1898, 35, 239, 410 ; Sadebeck, KuUurgew. der Deut. Kolon., 
1899, 299-303; Junn41c, Les Cult. Colon. (Indust.), 1901, 41; Wiesner, 
Die Rohst. des Pflanzenr., 1903, ii., 330; Seinler, Trop. Agrik., 1903, iii., 
654 et seg\ etc., etc. 

This is th(‘ ghi nalta pat of Roxburgh (FI. Ind., ii., 581) and the 
narchd of Dutt (Mat. Med. Hind., 1900, 302). The fibre is the true 
pat or koshtd, tlu; latter name being possibly derived from the Sanskrit 
kosha a sheatli and given in allusion to the fibres around the stem beneath 
th(‘ bark. It is recognised by its glaluous leaves, small flowers and sub- 
globose, not beaked, but warLid fruits. As pointed out in the Dictionary, 
however (l.c. 536), the fruit in the cultivated species of the genus 
cAomos, as in /;cf/.s\s/c</, is very variablt‘. It seems, in fact, probable that 
the peculiarities <jf the seed are much more constant than the shape of 
the Iruit or the number of its carpels and valves. It is thus highly likely 
that this, as also th(* next form, are but cultivated conditions unworthy 
of the specific positions usually assigned to them. They are at all events 
each representative of groups of cultivated races that vary in colour of 
stem, shape of leaf, degree of hairiness, size of flower, shape and number 
of valvTs of fruit, etc., etc., until a panorama of specimens might be 
as.sorted that would not only break down the separation of rajpstffaris 
Irom olitonhfs but might even endanger the positions of (\ trUovNlaris 
and i\ acutanifulus. This min^h is certain, namely that if specimens 
be furnished in flower but not in fruit, the two (diief jute plants can with 
difficulty be separately distinguished. 

Mr. l^urkill in a report submitted on November 7, 1903, to the Director of 
Land Records and Agriculture, Bengal, as the result of his critical study of the 
races of this species, has pointed out that when grown in proximity to each other 
all those become crossed so freely that in a remarkably short time the progeny 
cannot bo recognised as anything more than mongrels. The flowers are freely 
visited by bees and appear to be most readily cross-fertilised, though a certain 
percentage of self-pollination also occurs. Bur kill remarks, moreover, that 
there are hardly any naked-eye features that one can seize on whereby to dis¬ 
tinguish the races of jute, except the colour of the stems and leaf-stalks, the 
time of flowering and the height that the plants attain. The only one of these 
characters serviceable at thinning time is the first, and this in Burkill’s opinion 
may have led to the development of the special red or green races that are 
characteristic of certain districts. N. G. Mukerji and R. S. Finlow, who 
wrote a note on explorations conducted by them in 1904, say there are three 
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chief forms of rai,»uiaris. These are the Tarla, the Bombay and the Deswal. 

The first grows the tallest (10 to 12 feet) while the last attains to only 7 feet, and 
the Bombay to 0 feet. The tarla stands waterlogging better, i.e. it does not Tarla. 
get so “rooty” if late in the season there is an accumulation of 4 or 6 feet of 
water in the field. The Bombay and deswal both get rooty under these circurn- Bombay, 
stances. The deswal comes to maturity early in July or even late in Jime, and Deswal. 
has not, therefore, much time to get rooty, but it branches freely. The Bombay, 
though it gets rooty does not branch much, and bears very little fruit. The 
Uirla is the form preferred whore there is liability to much inundation. 

Habitat.—Bretschneider (/.c. 441) observes that a species of forv/iorus is Habitat, 
grown to a largo extent in the plain of Ning-po. In China this fibre is used in the 
manufacture of sacks and bags for holding rice and other grains. So again, ho 
says, jute {i nt'citorus Hif.) is the most important fibre plant of th(^ plain of 'rientsin. 

It grows to a great height. The Board of Trade Journal (Oct. 29, 1903) speaks 

of the exports of 40,000 cwt. of jute from Tientsin. The specimens in the Kew ohinfjso. 

Herbarium show that the of Tientsin is the present species. 

Further, Roxburgh tells us that a reddish-stemmed form of vaitHuUtviH had 
been successfully acclimatised in Bengal, the seeds of which came from Canton. 

This, he adds, yields a bettor quality fibre than the vupsHiarit* of Bengal. 

So far as India is concerned to-day, is grown mainly in Eastern Eastern Bengal, 

and Northern Bengal and Assam, and thus in a coimtry that possesses many 
strongly Chinese peculiarities : soon in the people who inhabit it, in their articles 
of food and nature of some of their social customs, as also in the climate and 
soil of their country (see Boehmeria nivea, p. 148). If, therefore, one wore pressed 
to give an opinion, based on botanical data, as to whether or not jute was in¬ 
digenous to India, that position might have to be conceded for *»ii tori tit *— 

the least important of the two jute plants, but very possibly would have to bo 
refused for rapsutariH, unless an exception were made in favour of Eastern 
and Northern Bengal, a tract of India with strong Chinese characteristics. In fact 
at least one of the beat varieties, i'. rapmtioriM, has already been indicated as 
derived from China, though in connection with the earliest published drawing 
of that species the author (Plukenet) speaks of it as the American plant with 
long leaves and striated sub-rotund fruits. 

I have in the Dictionary {l.c. 536) discussed the specimens of this species seen herbarium 
by me in the Calcutta Herbarium. It may be useful to give hero some par- 
ticulars of the examples in the Kew Herbarium. No specimen in either col¬ 
lection is stated by the contributor to have been found wild in India, in the Malaya, 
in China, or in Japan. With the exception of a specimen from Natal (of which 
little is known) there are no examples of this plant from Africa, Arabia or America. 

The following may be specially mentioned;—From India —Upper Assam (by 
Jenkins) ; Bengal; Sikkim Terai, a remarkable example collected by Hooker 
and which has long narrow linear, deeply and uniformly serrate loaves ; other 
examples of the typical form from Moradabad; Saharanpur ; Kanara, and 
Mysore. From Ceylon —a few sheets. Many examples from Chinas most of 
them stated to be cultivated and one accompanied with samples of the fibre 
and fragments of the textiles made of it, viz. that from Ningpo (Hosio’s collec¬ 
tion) ; Foochow (Carles) ; Kiu kiong (Shearer); Yangtsze-kiong (Faber) ; Hong¬ 
kong (Champion, cultivated). [Cf. Hemsley, Journ. Linn. Soc. {Bot.), 1886, 
xxiii., 94.] From Japan —two samples, one said to be cultivated, the other ivo 
record. Lastly from Peraky Tonkin (Balansa’s collection); Sarawak and the 
Celebes —fairly complete sets, but none of them stated to have been found in a 

wild condition. . -i j • /-.i • 

Not a few authors have, however, affirmed that this plant is wild m China, Non 
the Malaya and India. I repeat there are no botanical specimens either in the ^digenous to 
Calcutta or the Kew Herbaria to support the opinion that it is indigenous to *• 

India, and in my personal experience it nowhere exists there, even in a state of 
acclimatisation. It is a cultivated plant of a very restricted area, and one 
subject to greater racial modification than the next form. 

C. olitOPius, Linn.y including C. decernantjulnris, Eoxh.y FI Ind., India 
ii., 682; Camerarius, Ilort. Med., 1588, 47, f. 12; Pros-per Alpinus, De PI. generally, 
£qypti 1692,39 and t.; Parkinson, ThecU. Bot., 1640, 309 and fig .; Plukenet, 

Aim Bot., 1696, 17 ; P%<., 1.127, ff. 3, 4; Forskal, FI. Mygpt. Arab., 1775, 

101; Lamarck, Encycl. Bot., 1786, ii., 103, t. 478, f. 1; Bot. Mag., 1828, iv., 
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f. 2810 (but fruit a little too pointed); Richter, Codex. Bot. Linn., 1840, 
525 (shows that Linn, first included Pluk., t. 127, f. 3, under this species 
and subsequently placed it under C. CBstmns, Sp. PI, 1762, 746 ; but 
Linn, cites in addition Browne, Triumfetta, in Nat. Hid. Jam., 232, t. 25, 
f. 1 -a plate tliat in my opinion is rather C. acutanqulus) ; Martius, 
FI. Bras., 1842, xii., pt. iii., 126; Prain, Beng. Plants, i., 286; etc., etc. 

The vernacular names usually given to this specues cannot be accepted 
as separately distinguisliing it, though ban-pat is its most general name— 
a circumstance indicative of its frequenc.y as a weed of cultivation. So 
also the fibre of this form is perhaps that very generally designated as 
(lest pat or loslia. Moreover the plant is (even in India) the edible species of 
author.% and it is just possible that it corresponds with the 3 ew’s Mallow and 
(‘ven the mehx'hia of tlie early writers. Mukerji (Uandhmk Ind. Agri., 1901, 
298) would, how(‘Vcr, seem to think (\ rtip.stfffnd.s is the vegetable and 

olitnrhfs the medicinal form. It is thus possible that the tender 
shoots of both speedes are eaten. The Indian names - ndlita (a corruption 
of th(*. Sanskrit nutla, narieh, sag, etc.—may, however, be accepted 
as mainly denoting the present species. It is, therefore, somewhat sur- 
()rising that the plant figured by Rumphius as the sag of Bengal should 
liavc been eapstf/atd.s. This was most probably a mistake due 
to his not having personally investigated the Bengal plant. The Ganja 
sativa of Rumphius (his cultivated species) is undoubtedly, however, (\ 
idpsahn is, whih' his Ganja agreMis (or the wild form) is not a species of 
Ciu i hat tfs at all. It would thus seem fairly certain that Linmeus was 
in error when he identified the latter as (\ oNforins^ and to this 
ciTor very p()ssil)ly is attributable the statement, made perhaps more 
(Miiphatic than the facts justify, viz. that o/iforhts is indigenous to 
India. But it is curious that Rumphius should have regarded C. 
i ifjtsfffin is as th(^ special cultivated form, sifice in Kgypt, Africa, America 
and India, ('. al it Indus is the edible and hence the cultivated plant of 
most noti-Indian juithors. Sir William Jones while discussing the sand 
(('nditfitt in Jitm i tt) incidentally speaks of the “ Capsular Corchorus,^^ so 
that by 1795 th(‘ two forms may be assumed to have been accepted by 
Indian botanical authors as distinct. 

'L'lio Joiivoa uf oiitoriitM are usually glabrous, except on the petioles 
and \ eins of the undersurface ; the llowers are seemingly larger than in 
vnitHiiiuri's tht> capsulo is elongate, cylindrical, \isually not materially tapered 
at tntlK'r end, glabrous, smooth, beak long, straight, cells and valves generally 
four but live not uncommon. It would seem that the fruits are longer, thicker 
and smoother in the African than in the Indian forms, though apparently the 
Iruit is smooth when collected mature and warted when immature. Some of 
the African and Egyptian forms have tho fruit tapered at both ends: this is 
not true of the Indian plant. 


Claim to hrii 

Races. 


Ikirdwan, Khulna, 24-Parganas, Hiighli, etc., but it is mot with here and there 
completely acclimatised on roadsides and margins of fields all over India and 
Burma. Its claim to being strictly speaking indigenous, however, rests on 
doubtful evidence. It is certainly more frequently and more widely mot with 
in India than is i. vapsuiarin. It seems also fairly certain that in India it is 
a much less \uiriablo plant than tho “ Capsular Corchorus.” But it may be said 
that while all the forms met with in the Indian jute area do not (on the botanical 
standard) amount to more than cultivated races, there are numerous allied forms 
met with in Africa, Egypt and America that perhaps deserve to be recognised 
as definite varieties. But on the other hand several plants described by botanists 
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^ species might very possibly be more accurately treated as varieties of the present. 

But it IS hardly matter for surprise that a pot-herb, mot with throughout the 

tropical re^ons of the globe, and which has existed at least for centuries under Pot-horb. 

garden cultivation, should have assumed a multiplicity of varieties and races ; in 

fact the comparative paucity of Indian forms is a significant circumstance. Tn 

India it is invariably found on high and dry land, hardly ever under the inundation 

indispensable with vaitstUat'iM, It is admittedly inferior as a source of jute. Inferior Juto. 

and is never cultivated where vaitstitaris js possible. But it occasionally 

^ows taller than even some of the forms of rarts, such as the dcsjrcil\ 

it prefers sandy loams, and takes a longer time to come to maturity (September Season. 

and October, the deswal season being July). 

In the Kow Herbarium there are numerous interesting sampk's of tins species Herbarium 
the labels of which occasionally boar instructive notes, a few^ of which may Specimens, 
bo here quoted :—From India —Madras, cultivated in garckms; Mysore (Rottlor’s 
specimen has the note that paper is made from it in Bengal) ; T^owor Bengal; 
many ; Burma, A^'^a (Wall, herb.) ; Belgauin, Ritchie’s, said to be eaten but not 
cultivated, though always found near cultivation ; Moradabad ; Amballa, in 
cornfields ; Kumaon, up to 4,000 feet ; Nepal ; Simla, up to 4,000 feet in fields. 

Afghanistan, roadsides and fields ; Sind, occasionally. From China —Yunnan. 

From GeyloUy up to 3,000 foot. From Afric,a, and hJ<jypt —Liberia (Sir H. H. Joluiston 
contributes a plant with very largo smooth fruit.s, and narrow, thick, and sharply 
serrate leaves) ; Angola; Sonegambia; Sierra Leone, cultivated; Zambesi 
(vernacular name = oaten) ; Niger river, in fields; Kordofan, edges of 

fields ; Khartoum ; Lake Nyassa ; Cross River, Old Calabar. From Madagascar. 

Tn the West Indies —Cuba and Jamaica, cultivated from Calcutta seed. From 
Mauritius^ introduced before 18G4, now a wood. From ,/am, PhilippineSy etc. 

From Australia —Alligator River (loaves very narrow), etc., etc. 

CULTIVATION IN INDIA. 

History .—The history of the modern jute industry is exceedingly interesting History, 
and at the same time closely associated with the British rule in India. There can 
be little doubt juto fibre has been known in India from comparatively ancient 
times, but the confusion that existed, almost down to the middle of the IGth Confusion in 
century, in the uso of the words san, bhangay pat. goni. gania {gunny), hemp, etc., 
renders it often a matter of supremo uncertainty what particular fibre may have 
been indicated by the majority of writi^rs who use one or other of thovso names. 

It would seem more than probable that .mn-hernp (the fibre of Crotalarla Juncea, 

see pp. 430-7) was better or earlier known f o the ancient Hindus than were juto or 

oven the true hemp (Cannabis sativa, see pp. 251-5). Moreover, it is almost safe 

to assmne that for many cemturies the names mentioned were used almost 

synonymously, just as in modern commerce there are perhaps a dozen widely 

different fibres all called hemp. Hence also the expression, frequently mot with 

in Indian modern trade returns, of “ hemp other than juto,” which shows that 

jute was viewed as but a form of hemp that it had been found desirable to record 

under, a separate heading. The first commercial mention of the word “ juto ” occurs 

apparently in the returns for 1828, and it seems fairly certain the vernacular 

name pat had by then been fixed as the equivalent of jute. In the Bengal Board Early Trade 

of Triulo, consultations for January 14, 1703, for example, wo read of the con- l^ccorda. 

tinned efforts made to o.stablish Indian hemp as a recognised trade fibre. This is 

reproduced by Robert Wissett {Treatise on Hemp. 1808, 23) and again in Milburn’s 

Oriental Commerce (1813, i., 283 ; ii., 209-11). The returns quoted in the last- 

mentioned work are for the years 1780 to 1803. It is pointed out that there were 

various qualities of hemp sucli as “ sann. ghore-sann and the pawt,” which hist, as 

“ it does not grow to the height of above 4 feet ... is not a profitable article 

to the landholder.” “ The leaves and tender shoots are used as an article of 

food.” The plant in question was in all probability oittoi’itin. But, farther 

on, allusion is made to ** cooch-murden-paut and amleeah-paut the former may 

have been rnumtiarisy and the latter no doubt was ttihiNrHH ratmahlmtM. 

About the period indicated the East India Company made a great effort to 
discover a good substitute for Russian hemp, to be employed in the manufacture 
of ropes and sail canvas. This led to many practical and useful discoveries. 

Roxburgh wrote in the Transactions of the Society of Arts a papei* on the 
culture, properties and comparative strength of hemp and other vegetable fibres, 
the growth of the East Indies (1804, xxii., 30.3-96; 1806, xxiv., 143-56). In a letter First Mention 
to the Court of Directors of the Company (dated 1795) housed thewoid “jute.” Jute. 

409 



CORCHORUS 

History 


THE JUTE PLANT 


Qunny. 


rot-liorb. 


Firnt I’icturc. 


MolocUine 

(luth. 


SjK'kt'lotli. 


“(Junncci' 
rjiokafjca. 


“ Sa<'kc.loath 
Londrf.” 


Kheede’a 

Silence. 


col. Sir It. Tezople has pointed out (Jnd. Aniig 901) that that n^e occ^« 
however, in the log of a voyage made in 1746. It has been suggested that the 
gardeners employed at the Botanic Gardens, Calcutta, were m Boxburgh s time, as 
they are to-day, natives of Orissa, and hence that the word “ jute may have been 
but an Angliciaod form of their name for it—viz. jhut. But the incident mentioned 
by Temple carries the word back forty years before the date of the foundation 
of the Royal Botanic Gardens, though it is quite likely all the same that 
it rnrno from jhut. The origin of tho word gunny is curious. It no doubt comes 
direct from the Sanskrit goni, “ a sack,” but in modern usage, in the form of 
gcinjfiy it denotes tho narcotic of ^'amtahis and has thus been transferred 

from a fibre to a resin. Whether or not {/om exclusively denoted the sacking of 
tho true hemp (#Vf Naitva) need hardly be discussed in this place. It was 

early applied to sacking made of i'votatat'in fibre and even to that of i'orvhnvHn^ 
hence Riimphius (/.c. 212) gave the jute plant tho name of ganja {gania) aativa. 

The^early references to the jute plant down to tho middle of the 18th century 
may be said to bo very largely concerned with itlentifying the pot-herb which 
Pliny (79 A.T). ) describes as being used by the Egyptians. Considerable uncertainty 
prevails as to its being the melochia {melokyeh) of tho Arabs. Simon Januensis 
( 1473), for example, speaks of tho loaves as being hawked in tho streets of Baby¬ 
lon. Rauwolf (1583) was apparently tho first traveller who critically examined 
the melochiay which ho found being cultivated on the banks of the Euphrates, 
and which he says was largely eaten by the Jews near Aleppo. Camerarius 
(/.c. 47) was perhaps the first botanist who figured it, and his engraving is an 
excellent representation of one of the African forms identical with or closely 
allied to *»iitorhin. It had boon prepared by Gesnor but never published, 
and ho lays stress on tho fact that it shows the bearded base of tho leaf and 
the cylindrical fr\iit—characters which had not been previously made known. 
iorvhovuH, as accepted by modern botanists, was thus in tho sixteenth 
century doHnitoly determined to be melochia. But although this pot-herb of 
tho Arab writers and Eastern travellers (from perhaj)8 1000 a.d. onwards) was 
unquestionably an edible i oyvhovuM, it is fairly certain that the molochine cloths 
of Greek and Latin authors (Arrian, Pausanias, Pollux, Nsevius, otc.) were not 
jute textiles. Yates {Text. Antiq.y 303-4 et 8eq.) is of opinion that tho wok>- 
chinc cloths brought from India were made of muiHvuH fibre. In tho Periplus 
tho molochina were said to be procur€>d from localities identified as Ujjain and 
Jiuinar. The fibre of tho former locality could hardly have been other than 
iUftiHvuM i'*iitnahinuN, while the lattermost probably was irotatoria jnnvea, 
if guessed at purely and simply on modern experience of tho distribution of 
tho fibrous plants of India. 

In tho Ain-i-Akbari (1590, Jarrott, transh, ii., 123) mention is made of sack¬ 
cloth {t<it), but whether of jute, ^^an-homp, or even of tho true hemp cannot be 
ascertained ; but Jarrott, in a footnote, identifies it with jute and the district 
of Rnngpur. That textile was, however, made at Ghoraghat in Eastern Bengal, 
and thus in tho very heart of the jute country, so that it may perhaps be assumed 
to liavo boon tho jute textile in which, about the time in question, it is believed 
tho poorer people were clad. Eor two centuries after the date of the Ain no 
meat ion is made of any fibre or textile that could with certainty be taken as having 
boon juto, though all coanso textiles appear by that time at any rate to have 
boon spoken of as gunnies. W. Foster, for example, has drawn my attention 
to a passage (in En^l. Factories Jful., 340) of date Surat 1621 in which packages 
are spoken of as ‘‘ gumied.” This could not have been jute cloth, but more 
probably was a textile of i’rutaiarift or Mtihinvun, since even to the present 
time jute is not produced in the Bombay Presidency. Curiously enough the 
coarse textiles made in England, about the time here indicated, wore characterised 
in Persians ” Sackcloath Londre ” (Fryer, New Acc. E. Ind. and Pers.y 1672-81, 
224), and it is thus even questionable how far tho simple use of the word “ sack- 
(4oath” or its vernacular equivalent ''tat'** can be accepted as denoting jute 
fibre. Frequent mention is made by Foster {Ic. 76) of gunny** among the 
articles to be sent from Surat to Persia. 

In this connection also it may be regarded as significant that Rheede (India’s 
earliest scientific botanist) is silent regarding the species of Corohornn, although 
both r. vaitNfiiariM and otttoriuH have been repeatedly collected subsequent 
to his time on roadsides and as weeds of cultivation, not only in Rheode’s special 
country—Malabar—but here and there throughout both Southern and Western 
India, On tho other hand, Rumphius, as already pointed out, gives a most 
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instructive account and figure of v. vaitmtiafiM {Oanja sativa). Its common Rumphlus* 
name, he says, is Sajor Bengala^ “ either because it is plentiful in Bengal or Account, 
because it is the chief pot-herb ” of that country, where it is known as padJuic. 

Presumably padhac may be a variant of the present-day name pat. But Rum- 
phius adds that it was much cultivated in Bengal, Arakan and South China, from 
w’hich last country the seeds had been obtained by Amboina via Butona. He 
does not say whether in Bengal it yielded a fibre as well as being a pot-herb, but 
of China he remarks, “ Fine white thread is made from the bark which is stronger Chinese Juto. 
than cotton, but rather apt to curl up. It is used in the raw state or may be 
separated by aid of lime water, then bleached in the sun.” The silence preserved Puriflod by 
by Rumphius regarding the Bengal fibre, and his having laid special stress on its 
being a Chinese fibre, are features of his remarks regarding iowhorus which, 
when viewed alongside of the statement of its being the chief sag or saj (pot-herb) 
of Bengal, are certainly very significant circumstances. All writers seem agreed, 
however, that if v. rnitsuturiH be not indigenous to Southern China, it has boon 
known and cultivated in that country for many centuries—has, in fact, an an¬ 
tiquity far greater than can bo shown for it in connection with any other country. 

Plukenet’s description which identifies it with America must be dismissed as 
one of the numerous enigmas of the literature of jute, if it be not accepted as yet 
another of the many evidences of the close association of India and America 
accomplished by the Spaniards and the Portuguese. 

Barly Production .— It is a somewhat curious circumstance that Extended 
Buchanan-Hamilton, in the first decade of the 19th century {Slat. Arc. Production 
Dinaj., 198-9), should have expressed the hope that jute (or, as he called 
it, 'pdt) fibre should under no circumstances be allowed to divert the at¬ 
tention of the public until a fair trial had been made with 5 aw-hemp. 

At that time both Roxburgh and Hamilton were engaged in the search 
after useful substitutes for hemp, to be employed for the ropes and cordage 
of the Company’s ships. For this purpose Hamilton deprecated an 
extended utilisation of jut'. It was not, however, till 1833 that his 
account of the jute cultivation of Dinajpur was published, and he there 
mentions that large quantities of the cloth called tat or chota were being 
produced. With the enhancement of manufacturing enterprise in Europe 
came the demand for foreign food supplies. This necessitated an increasing 
provision of sacking and packing materials, which it was early recognised 
could be best met by an extended production of jute. In consequence, a cheapest and 
foreign demand for this, the cheapest and most easily manufactured of all 
fibres, was created and responded to by the cultivators in Eastern and ^'»bre. 
Northern Bengal. The production of gunny-bags thus rapidly became 
a recognised part of the Bengal peasant’s work. By and by, however, 

European machinery began to compete with manual labour, and, as in all 

other parts of the world, in due time gained the day. Practically every nomcatoad 

homestead in the jute tracts may be seen to have a few bundles of jute 

suspended from a beam in the roof of the verandah. That amount of tne 

fibre is annually spun into yarn and worked up, as required, into string 

and rope, or is woven into gunny cloth or bags. Year by year, however, 

this domestic craft has decreased, and it may safely be affirmed that the Domestic Craft 

decline in hand-loom jute-weaving is far greater than of cotton-weaving. 

In fact, at the present day hand-loom gunnies have practically disappeared Hand-ioom 
from the markets of the world, and yet so late as 1880-1 the returns of 
foreign exports from India had to be divided into two sections : (a) power- 
loom ; and (h) hand-loom. But that the loss of the hand-loom industry 
has not impoverished the jute districts may be inferred from the fact that 
in no part of Bengal are the poor now clad in coarse jute sackcloth -all are 
able to procure cotton garments. ^ 

Area, _It is impossible to give exact particulars of the total area under Area. 
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jute at the beginning of the 19th century. Hamilton estimated that 
there were approximately 30,000 acres under the crop in Dinajpur. At the 
pre.s(‘nt time tliat district possesses about three times that area; but what 
is far mor<‘, to the point, it is one of the unimportant districts in jute pro¬ 
duction. Unfortunately early statistics do not exist for the important 
districts of Ihmgal. In 1872-3 Mr. Hem Chunder Kerr estimated that 
tlu're w(‘re one, million acres under the crop, distributed over an area of 
37 millon acre's, and furtlu'r, that should the demand be doubled, the pro- 
dmdion of that amount would absorb only one-eighteenth of the available 
and suitabh' land. It has since been more than doubled. The total 
cultivated area of Bengal in 1902 3 was close on 60 million acres, with, in 
additio)^, something like 1-1 million acres returned as culturable waste. 
All Ih'ugsl land is of <‘ourse not suitable for jute, but these figures never- 
th(‘less give a taiigibh^ conception of the possibilities of the future, or 
ratlnu' of the adjustments possible on a still further increased production 
of jut(‘ being called for and respoiuled to. in 1903 4 the returns of 
Ih'ugal jute, cultivation mainfested 2,275,050 acres (including 38,250 acres 
in Assam) as under the crop. This may be taken as 3| per cent, of the 
cultivated area of the* province. It gave a yield of 7,241,000 bales (of 400 
lb.) valued at 12 crores of rupees. Similarly, in 1904--5, the area was 
est imated at 2,899,7(X) acres, and the yield at 7,400,000 bales ; in 1905-6 
at 3,181,600 at r(*.s, and the yield 8,381,(X)0 bales. The final forecast for 
1906, issiK'd by the Department of Laiid Kecords and Agricailture, showed 
the, total area for the two provinces of Bengal and Eastern Bengal and 
Assam to have been 3,482,9(X) acres and the outturn 8,843,000 bales, and 
tli(' estimate, for 1906 7 to be 3,883,200 acres and the outturn 9,127,400 
bales. Of that estimate the district of Mymeiisingh was calculated to 
have had 847,100 acres; Kangpur 455,800 acres; r)a(;ca 312,000 acres; 
'ri])pera 310,000 acres; and Ihjgra 2(X),000 acres; while Earidpur, Pabna, 
Dinajpur, llajshahi, and Jalpaiguri had each from 120,000 to 150,000 acres, 
'riu' balance was ac^counted for by some lour distihds that have usually 
from 20.(KX) to 60,000 acres each, and a like number of districts each with 
h'ss than 10,(XX) acres under this fibre plant. Lastly it may be here added 
t he portion of the jute area comprised within the province of Bengal proper 
was ill 1906-7 estimated to be 931,100 acres, of which Purnea was 
supposed to have had 264,900 acres ; Jessore 142,800 acres ; Murshidabad 
95,000 acres; Nadia 93,IKK) acTcs; 24-Parganas 86,0(K1 acres; and Hughli 
()5,(X)0 acres—all other districts much smaller areas. Within the past few 
\'ears two new Indian areas of production have begun to attract attention, 
namely Assam (proper) and Nepal, From the lower valleys and terai of 
the last-mentioned, fibre is exported and conveyed into the United Pro¬ 
vince's and Bengal, It has been ascertained that this is mainly hahoi 
grass, fur the use of the Lucknow paper-mills, but to some extent jute is 
also supplied and enters Bengal through the district of Purnea. The 
Assam production (say 90,000 bales-Le. 330,(XX) cwt.) does not seem to 
have materially increased for some time past. The Nepal jute, though at 
present relatively unimportant, has manifested a distinct power of ex¬ 
pansion. In i899-19(X) it w\as 70,389 maunds, valued at Rs. 2,80,341; 
in 1902-3 it had become 149,518 maunds, valued at Rs. 5,08,898; and in 
1904 5, 205,114 maunds, valued at Rs. 9,01,154. At the same time it may 
be safely added that no indication has as yet been given that, should 
occasion arise, Bengal might not even now materially increase its jute 
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production. Complaints have been heard of the expansion not being as 
rapid as could be desired. If this be the case it seems possible there may 
be some other causes than the indifference of the cultivators. In fact with 
improved rail and river facilities of transport the expansions of the past 
stand every chance of being not only maintained but even enhanced 
materially. 

Soil. —Jute seems to be capable of cultivation on almost au\^ kind of 
soil. It is least successful and almost unprofitable, however, on lateritc 
and open gravelly soils, and most productive on loamy soils or rich clays 
mixed with sand. As already observed, f'. ofifofhis recpiires higher 
land than eapsttlaris^ but there is somethiog as yet unexplained 
that controls the production of these two forms of jute and restricts them 
to their respective areas. Speaking generally, the finest (qualities of 
C. capsuiaris are produced on homestead lands {suna) such as that 
re(piired for <zw5-rice, pulse and tobacco, which crops are accordingly ro¬ 
tated with the finer qualities of jute. The coarser and larger kinds arc 
grown chiefly on sali lands, that is to say the chars or mudbanks and 
islands formed by the rivers, and on completely submerged {bil) lands or 
even salt-impregnated soils, such as those of the Sundribans, but inost 
of such inferior lands are better suited for oliftn'ins than for (\ 
capsuloris. It has been said that the best quality of jute is obtained 
from loamy soils. Clay soils give the heaviest yield, but the plants of such 
soils do not ret uniformly. Sandy soils produce coarse fibre. Plants 
grown on inundation lands produce surface roots that injure the fibre of 
the portion of the stem from which they arise. Leather is disposed 
to think geographical and cliniatic iidluences arc possibly of more value 
than the composition of the soil. 

NBW AREAS. —A hot damp climate, in which there is not too much actual 
rain, especially in the early part of the season, seems the most advantageous 
meteorological requirement. Roth climates and soils apparently identical with 
those of the Gangotic and Brahmaputra valleys have on more than one occasion 
been pointed to as hopeful now Indian areas, but still failure has so far resulted 
from the efforts made to extend cultivation into these. Mr. R. S. Finlow (Jute 
specialist to the Government of Eastern Bengal and Assam, to whom reference 
has boon made above) has published an account of a tour conducted with a view 
to investigate the possibility of extending the cultivation of jute in India to now 
areas. Bihar, ho thinks, holds out the best prospects of success. But the efforts 
in this direction have passed beyond the experimental stage, as tlie crops obtained 
have boon good and the area an expanding one. Outside Bengal, the climatic 
conditions in Madras ho thought more favourable than in other parts of India. 
The Malabar coast, South Kanara, and the deltas of the three groat rivers, the 
Godavari, Kistna and Kauvori, wore ideal centres. Bombay was loss favourably 
situated but the experiments with the irrigated fields of Sind would bo looked 
to with interest, and it was possible that the irrigated districts of Poona, the most 
westerly portions of the Deccan, and the Karnatak, and the higher lands in t!io 
Konkan might be found suitable. Lastly, in the Central Provinces, experiments 
made at Nagpur had given indications of success and were well worth perse¬ 
vering with. [Of. Bull. Agri. Besearchy Inst. Pusa^ 1900, No. 3.] Jute has been 
and is being tried in America (Dodge, Useful Fibre Plants of the Worldy 1897, 
125-33), in Mexico (see below under Trade), in Africa, Algeria, Formosa, etc., 
among many other countries, with but indifferent results. Of Persia, Lord Curzon 
{Persia and the Persian Questiony 1892, ii., 497) says that it is cultivated and used 
for making sacks, but the amount of fibre available, he adds, is insufficient, 
hence a steady import from India takes place. Fresh efforts are, it is under¬ 
stood, being contemplated in the Congo valley and in the Gold Coast, aud these 
may be successful if cheap labour with the required knowledge and indispensable 
perseverance can be ensured. The alarm recently expressed regarding cc mmercial 
production of jute in Hongkong may possibly bo explained through the supplies 
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of Tonkin and Annam being exported via Hongkong. But it may be added that 
perhaps the foreign areas of which India need have any serious anxiety are China 
and Cochin-China. [Cf. Sly, Extension of Jute Cult., in Agri. Journ. Ind., i., pt. iii., 
2.51 ; Finlow, in Rept. Agri. Dept. E. Beng. and Assam. July 26, 1907, app. ii.] 

Preparation of So//.— It may be stated that, when the crop is to be 
raised on low lands, where there is danger of flooding, ploughing com¬ 
mences earlier than on the high lands. The more clay in the soil, the more 
frcHjuently is it ploughed before sowing. The preparation thus commences 
in Nov(md)er or December, or not till February or even March. The soil is 
generally ploughed from four to six times, the clods are broken and pul¬ 
verised, and at the final ploughing the weeds collected, dried and burned. 

Seed and Sowing. —It would appear that no special attention is paid 
either tiS the selection of superior fibre-yielding seed or to the attainment 
of stock specially suited to the fields on which it is to be raised. The 
cultivators, as a rule, neither buy nor sell seed, and there is consequently 
little or no exidiange of stock. In the corner of a field a few plants are left 
to ripen seed, and the supply thus obtained is sown broadcast. The 
sowings, a(HH)rding to the position and nature of the soil, commence about 
the middle of March and extend to the end of June, hntbil land is usually 
sown in February to March. About 8 lb. of seed to the acre is the amount 
generally employed. Broadcasted sowings would appear to be the rule, 
but Mukerji recommends drill sowings, the lines being 9 inches apart, thus 
allowing of wheel or bullock hoeing. Thin sowing gives better yield but 
coarser fibre. The spacing most approved is when the plants are 4 
to () inches apart. Irregular branching shortens the length of the fibre, 
liong cultivation on the same soil results in the plants becoming much 
branched. For results of experiments in thin and thick sowing, consult 
the Experimental Farm Report Sihpur (1901-2). 

Rotation. — Sinc<‘ passing to press the present review of information 
on the subject of jute, an instructive report has come to hand on certain 
experiments performed at the farms of Bard wan and Cuttack. This has 
been written by F. Smith {Agri. Journ. Ind., 1907, ii., pt. ii., 140-60), 
and deals with the results obtained dimng the past three years in Bardwan 
and the past year in Cuttack. He tells us that the following experiments 
were carried out: (a) manure tests ; (6) cutting at different stages ; (c) 
variety experiments ; (d) spacing experiments; (e) thick versus thin 

sowing in the production of seed ; (/) drill versus broadcast sowing ; and 
(g) rotation experiments with paddy. Space cannot now be made 
available to deal with the details exemplified, but it may be useful to 
furnish Smith’s general conclusions {l.c. 160) regarding the rotation of 
jute wnth paddy : — 

“ 1. On aman paddy land, both jute and paddy can be grown in 
rotation with each other on the same land in the same year. 

2. For the Bardwan district, the third week of April should see the jute 
sown to enable the jute crop to be harvested in the last week of July and 
the aman paddy to be transplanted in the first week of August. The land 
should be cultivated for eight to ten days between the harvesting of the 
jute and the transplanting of the aman paddy. 

“3. For the Cuttack district, the jute seed should be sown in the last 
week of March and the jute crop harvested in the end of July. 

“ 4. The jute seed-bed can be well prepared by eight ploughings with the 
ordinary country plough, and by three ladderings with the ordinary country 
ladder. 
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5. For paddy the land is well prepared with three or four ploughings 
with the ordinary country plough, and one or two ladderings. 

“ 6. An application of 100 maunds of cowdung per acre to the land 
before sowing jute, and a top-dressing of one or two maunds of saltpetre 
per acre to the paddy crop when the land is just moist (i.e. when the soil 
is beginning to dry), will be found very efficacious. 

“ 7. The raiyaVs food-supply is not only assured, but the extra jute 
crop gives a handsome profit.” 

Hoeing and Weeding ,—In about fifteen days after sowing the weeds 
should be uprooted and the unduly thick sowings counteracted by the 
less healthy plants being removed and the desired spacing secured. This 
is repeated three or four times at intervals of two or three days, the soil 
being at the same time loosened. 

Manuring, —Very little manure is given to jute, especially where silt 
deposits take place. In fact the superiority of certain districts over others 
is largely a consequence of the heavy annual deposit of silt. When avail¬ 
able the cultivators employ farmyard manure at the rate of 150 maunds 
per acre (the maunds 82*3 lb.). It is freely admitted this produces fine 
glossy and strong fibre. In fact, conversely, seed of the finest stock when 
grown on poor soil, especially if not manured, yields very inferior fibre. 
Under such conditions the plants, moreover, flower early, and it is a maxim 
that whatever will prolong growth and retard flowering will improve the 
quality of the fibre. But there are practical difficulties : in many cases there 
arc no carts available to carry manure to the fields, and no roads along which 
heavy loads could be conveyed. Bonemcal, castor-cake, saltpetre and super¬ 
phosphates have all been teste i at the Government farms, but cowdung 
gave by far the best result. For experiments in manuring jute at Bardwan 
and Cuttack, the reader should consult the account published by Smith. 

Harvest. —The time for reaping the crop depends entirely on the date 
of sowing ; the season commences with the earliest crop about the end of 
June and extends to the beginning of October, the average season being thus 
from middle of August to end of September. The crop is considered as 
coming into season (as is the case with most fibres) whenever the flowers 
appear, and as past season when the fruits are all formed. The fibre from 
plants that have not flowered is weaker than from those in fruit; the latter 
is coarse and wanting in gloss, through strong. Success lies in the mean 
between these extremes, namely when the plants are in full flower and 
beginning to set fruit. Late harvest gives a high weight, and advantage 
being taken of this fact might account to some extent for the complaints 
of deterioration, though it seems that avaricious buying, either from 
necessity or on purpose, has taught the cultivators that rejections formerly 
deemed worthless have now a distinct market value. 

Crop. — The average crop per acre is a little over 12 maunds, but the 
yield varies considerably, being as high as 36 in some localities and as low 
as 6 to 9 in others. It is probable, therefore, that 14 might be a safer figure 
to accept as the average, and it is one borne out by last year’s officially 
recorded area and yield. The yield is much dependent, however, on 
the season and the class of cultivation pursued—hence the severe 
fluctuations in supply characteristic of the transactions in this fibre. 
It has been estimated that with high-class cultivation costing as 
much as Rs. 30 an acre (or Rs. 2 a maund) the net profit should be 
from Rs. 20 to Rs. 30 an acre or more, according to the prices ruling, but 
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it is feared that the actual amount expended is very frequently much 
below that figure. 

Diseases and Pests. —In a paper on the Insect Pests of Jute, Maxwell- 
Lefroy {Agri. Journ. hul., 1907, ii., pt. ii., 109-15; also Memoirs Dept. 
Agri. Ind., 1907, i., 160, etc.) sfiys that our knowledge of these pests, 
tliough not extensive, has been considerably enlarged and, while there 
was reason to believe that this crop, grown on a large scale, suffered little 
from pests, there is now abundant proof that this does not hold good for 
small areas of jute or for jute grown in new localities. He then pro¬ 
ceeds to describe the insects hitherto recorded as pests, viz. the Indigo 
(’aterpillar, the Jute Semi-looper, and the Jute Weevil. 

Separation of Fibre.—Tha process pursued in Bengal may be described 
as one of simple, and inexpensive retting. But it is modified here and 
there to suc.li an exUmt as very possibly to originate, at least in some 
measure, the various ([ualities of fibre recognised in trade. Sweet water 
is essmitial and stagnant is preferable to running, jiresumably because in 
th(‘ latl(‘r the germs necessary for the (hicomposition of the tissue are not 
d(;v(‘lop(‘d so copiously. The most general practice may be thus briefly 
descril)e(l the stems are (uit near the ground, tied into bundles, and carried 
off to a tank or roadside pool of clear, not muddy water. The bundles are 
laid th(‘. on(‘ on the top of another, and if iicjmI be are weighted to cause 
all to be submerged. In that position they are left until the decomposition 
of th(‘. c.onnecting tissue has been accomplished and the fibres liberated, 
the period re([uire<l for this purpose depends upon the nature of the water, 
the kind of fibre, and the condition of tin' atmosphere. The germ concerned 
in th(‘ feiinentation (c.orresponding with that for liemp and flax) does not 
ap[)(‘ar to have been as yet studied in connection with jute, and it seems, 
t lnuelore, [)robable that great improvements are ])ossibie in this direction. 
So far as present practice and experience go, the retting period may be 
said to vary from ten to twenty-five days, but is largcdy dependent on 
whetln'r or not the bundles of stems have been stacked to allow of drying 
Indore b(‘ing retted. It would secmi to be the case that partly dried stems 
ret more expeditiously, and, moreover, the removal of the loaves during 
th(^ di>ing jitocess is believ(‘d to prevent the discoloi’ation of the fibre. 
It woidd also ap])ear that in soim^ localities the stems are even left on the 
fields lor thrc'c or lour days, b(‘ing covered up with leaves, weeds and earth. 

I he\ are tium shaken out, th<‘ ti])s removed and thrown away, tied 
into bundles and carried off to th(‘ retting-pools. The use of sods and mud 
to cause the bundles to sink into the retting water is doubtless a fruitful 
cause of the dark colour often seen in c(‘rtain parcels of fibre. It is on this 
<iccount that logs of timber are used as weights, when at all procurable. 
It has also been aflii’ined that the red c-olour, often seen in the fibre, is due 
to tin* letting water having contained iron, but by others this is held 
to be a i)eculiarity of the race of jute plant {altapati), the colour being 
possibly mqiarted from the decomposing red pulpy tissues of the stems 
and leaf-stalks or inherent in the tibic itself. Mukerji does not think 
that a red-stemmed plant need necessarily afford a red-coloured fibre. 
He may be right, but this point needs conlirmation. In many of the 
experiments conducted by chemists it has been found that the fibre mani¬ 
fests a tendency to assume a red colour under certain reagents. And it is 
sometimes affirmed that the red-stemmed forms give inferior fibre to the 
greon-stemmed. It is essential that the operator should visit the rettinf^- 
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tanks frequently in order to ascertain when the decomposition is complete. Retting must 
When this is the case the fibre is found to separate easily from the stem, not be prolonged. 
But the exact period must not be exceeded, otherwise the fibre becomes 
rotten and useless. 

Separation of Fibre. —The cultivator then proceeds to separate and Separation 
clean the fibre. Standing up to his waist in the now fnetid water, he of Fibre, 
seizes a handful of stems and beats the thick ends of these with a mallet. 


This assists in the separation. He then strips one after the other from 
end to end, and thus withdraws the canes entire. Taking up a large 
bundle of these ribbons, he now lashes them on the surface of the water washing of 
and draws them towards himself by a sharp jerking motion whi(;h causes 
the adhering particles of tissue to be brushed off. Lastly with a dexterous 
action he spreads out the handful of cleaned fibre on the surface and 
thus exposes the still adhering particles, which he pi(;ks off by hand. The 
water is finally wrung out, and the clean fibre thrown over a ])amboo 
which has been fixed near by as a drying-rack. During the drying process 
(which lasts for two or three days) the fibre is also bleached in the sun. 

There are numerous minor modifications of this operation that need 
not be here detailed. But Leather (Agri. Ledg.y 1896, No. 37, 384-9) has 
pointed out that in Serajganj district a modification of this process is 
in his opinion of special value. “ A bundle,*’ he says, “of about twenty 
stems is taken in the left hand and most of the adventitious root removed 
with the right hand. Then the man takes a small wooden “ beater ” about 
a foot long with a 6-inch handle and flat sides, and after striking the 
bottom ends of stems until they are all level, he beats the lower portion of 
the bundle so as to loosen the fibre, turning it in the left hand at the same 
time. He next breaks the bundle at about the centre, first one way. 


then the other. Then clasping it, still in the left hand, just above the 
point of fracture, he strikes at the stems, with the beater, just below the 
fracture in a downward sort of way, and this knocks the wood stem out¬ 
wards, so that after a few sharp strokes, and a little violent agitation in 
the water up and down, he can take hold of the stems and pull them out from 
the fibre, leaving it almost free from wood ” (l.c. 388). The subsequent 
cleaning is the same as that detailed above. In fact the only difference 
between the description given by Leather and that of all other writers 
appears to be the more liberal use of the mallet as a first operation. He docs 
not make it sufficiently clear that the stems are retted before the special 
treatment he has described is begun, but that doubtless is the case. Were 
it affirmed that less retting was pursued where beating was practised, 
there might be an advantage in the Serajganj system, but this does not 
seem to be the case. Still, the method of treatment is said to be the |^;periontyof 
cause of the superior quality of the fibre for which Serajganj is noted. pib„. 
Banerjei [Agri. Cuttack, 1893, 83-6) says that in Orissa the stalks are 
often beaten against a platform until the pith within is removed. But 
he adds “ this mode is not to be recommended as the pith sticks get 
broken and mixed up with the fibre, which itself gets knotted so that the 
whole fibre has to be repicked.” Machinery has also been frequently Machinery, 
suggested and tried, but the retted fibre, if carefully prepared, is held to 
be softer and better than the machine-separated. Moreover, the retting 
process costs only the labour it entails. It involves no expenditure of 

capital_an all-important consideration with poor cultivators. Frimitive 

it may be but the retting process is eminently suited to the people and 
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to the country, and is moreover quite sufficient for the majority of the 
purposes for which the fibre is required. On these and many other such 
considerations, machinery does not seem likely to come readily into use 
in Bengal. Colour, lustre, length, softness, uniformity and cleanliness 
are the attributes of superior jute. 

Grading, Baling and Qualities, etc. —The produce is gathered to¬ 
gether at various local centres: is sorted, packed and pressed for ship¬ 
ment. The sorting resolves itself into “ cuttings,” which consist of the 
woody and hard ends ; ‘‘ rejections,” the lowest quality of fibre ; and 
“ jute ” proper. But of jute there are trade qualities, denoted for the 
most part by the traders’ marks more than by any special properties. 
These >re chiefly (fliarac-terised by colour, glossiness and softness. It is 
gcmerally held that late flowering forms {e.g. those flowering in September) 
give finer and stronger fibres than the early races (those that flower about 
.July), but tlie figures of yield that have been published would seem to 
])oint to environment exercising a powerful influence. It would appear, 
as Mr. ikirkill has pointed out, that there is a tendency for jute to become 
(‘arly in the northern and late in the southern districts. This tendency, 
if confirmed, should be seized upon as one of value in seed-selecting. But 
the lat(‘, flowering forms of one district do not apparently yield as much as 
the early flowering forms of another. Whilst that may be so, within any 
on(‘. district, the late forms are distinctly superior to the early ones. The 
variation in ])ri(a's obfained is remarkable. Some of the forms of C, 
ofifitritts yi(‘ld as much and fetch as high prices as some of the forms of 
rajfsuiftris. But when all is said there is a distinct advantage in 
the late forms, namely that the cultivators are then free to devote the 
re([uired time for harvesting operations. 

According to the reports currently issued, the flnest grade is said to be 
the “ Uttariga” whi(fli is strong, long and easily spun, brilliant in colour 
and of fine texture. In point of softness, however, it does not compare with 
“ /Msicd/,” the next most valuable grade. The quality classed as “Dm” 
{Daisce) is that most generally used in the gunny trade, and “ Deora^^ 
(Dourah) in rope nuuiufacture. Other qualities that may be specially 
mentioned are Naniinganji, an excellent fibre, being long and soft, and 
fh(‘ Serajganji, which comes from Pabiia and Maimensingh. The geo¬ 
graphic value is ojie, therefore, that demands close study. Prain, referring 
ap})arently to this subject, observes that a strain natural to or acclimatised 
in a particular district gives better results in that district than any freshly 
imported seed. At present there are districts that would seem to produce 
very much better jute than others even when the same seed is used and 
identical methods of treatment arc pursued. The bales of jute consist of 
4(K) lb., and are made up at the jute presses ready for export. 

Pr/ces. —These are subject to very considerable fluctuations, as may 
be seen from the following prices ruling in Calcutta during January for 
the years 1900-190() : — 

1900. 1901. 1902. 1903. 1904. 1905. 1906. 

Bs. Rs. Rs. Rs. Rs. Rs. Rs. 

Finest (juality jute bales .. 35-8 34 32-8 37 36 41 52 

Ordinary . 32-8 30 28 33 31-8 40 47 

Deterioration of Fibre. —Much has been heard recently of the sup¬ 
posed deterioration of the fibre, though the subject is by no means a new 
one. It was discussed by Mr. Hem Chunder Kerr thirty years ago. The 
conclusion he arrived at closely corresponds with the particulars adduced 
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to-day. The cry of deterioration, as already hinted at, is largely, in fact, 
a scapegoat. Kerr remarked : “ I believe I am justified in inferring that scapegoat, 
in proportion to the increase of the cultivation, the quantity of medium 
and inferior jute has been greater season after season. When the demand pHsk Demand 
is great and the price high, as they have been for some time, people find a 
ready market for whatever they can produce, and naturally become care- 
less ; whereas a glutted market leads to the rejection of inferior articles, 
and consequently cultivators are driven to the necessity of care in improving 
the quality of their goods.” There would seem very little more to be said 
to-day on this subject except to make the commonplace observation (true 
of all branches of trade) that, whenever an attempt is made to '‘corner” 
a particular article, a rise of price must be closely accompanitul by a fall 
in quality. Some few years ago (1887-8) my attention was specialIv 
directed to the subject of jute deterioration, and I accordingly took steps 
to have samples of the jute plant collected from all the districts of India 
where the plant was grown for its fibre. These came to hand during 1901 3, 
and may bo now regarded as fairly complete. My object was primarily riaiio 
to discover if the recognised trade qualities could be traced to racjial forms 
of the plant, or to climatic and soil conditions, or to methods of separation 
and drying of the fibre. It seemed probable there were two explanations 
of deterioration, assuming for the moment that the trade is correct in 
affirming deterioration, viz. (a) substitution of a prolific*, though po(n*sto(;k 
plant, and (6) actual deterioration through exhaustion of soil. 8iji(;e Jiiy 
departure from India many experiments and investigations have been 
continued by the Inspector-General of Agriculture, by the Superin¬ 
tendent of the Royal Bota^nc Gardens, by the Agricultural Chemist, 
by the Director of Agriculture, Bengal, and by the Reporter on 
Ecoiiomic Products, in co-operation with the Committee of the Baled 
Jute Association. There have been brought together in consequence No 
an extensive series of botanical specimens, of fibres, of soils on which 
the plant is grown and of waters used in retting, and these have all Oaitivatuw. 

been critically examined and analysed, with the result that no direct con¬ 
firmation has been obtained of a deterioration attributable to the culti¬ 
vators. Moreover, the existence of botanical varieties under f 
laris and (\ of i fori as has also been denied: the distinctive features 
based on colour of stems, etc. (upheld by agriculturists) have been 
viewed as alone justifying their acceptance as crosses, sports or races, not sports, not 
varieties. In passing it may be here repeated that Roxburgh says the 
reddish-stemmed forms of C. rapsalaris were imported from Canton, 
and then gave a superior fibre to the Bengal forms of that plant. 

A feature of considerable importance in the controversy of deterioration 
has been established, namely that over and above occasional Hooding of 
the markets with waste (that formerly would have been regarded as having 
no market value), the fibre is often nowadays deliberately damped in order Fibre 
to increase its weight. This would seem to be done by the middlemen damp^S. ^ 
(beparis), and not by the cultivators. N. G. Mukerji and R. S. Finlow, in a 
joint note on a tour of inspection, say the raiyat produced good dry jute, 
but the article never reached Calcutta or Dundee as it was produced. The 
hefari would not buy damp jute.” Nothing could be more injurious; for, Nothing could 
once dried, if subsequently moistened, the fibre rapidly loses both strength 
and colour and has its value thus materially lowered, besides necessitating 
its having to be opened out and dried before it can be baled with any 

419 



CORCHORUS 

Sales 


THE JUTE PLANT 


liCgifllation 

needed. 


Q'ho Middlemen 
(Jieparis and 
Alahajans). 


Contnu'Us 
made by Socret 
Symbols. 


I'rokcrage. 


safety. It has been reported that the traders often add as much as 20 per 
cent, to the normal moisture of good clean fibre, as also a large quantity 
of sand, and thus are able to sell at less than they purchased, and still make 
a good profit. It has been urged by the Committee of the Baled Jute Asso¬ 
ciation that so serious has this practice become that it would be advan¬ 
tageous to have a law passed that would penalise the sale of jute containing 
more than an accepted percentage of moisture. This matter was discussed 
at a meeting of the Bengal Chamber of Commerce, and it is understood steps 
are being taken that may result in the passing of a Bengal Jute Frauds Act. 

The cumbrous nature of the channel of jute sales and the difficulties 
that exist in checking this criminal moistening of the fibre, may be learned 
from the following extract from a note on Fraudulent Watering by 
]). N. Mookerji :— 

Between the raiyats at one end and the home market at the other 
tb(‘ie are the following middlemen :— heparis or dealers, mahajans or arat- 
(/(irs, buyers, balers, and shippers. Sometimes the last three functions 
ani combined by the same firm that bale and ship off at Calcutta what 
tlieir agents buy in the country. But the business at Serajganj may be 
said to be practically in the hands of the mahajans or brokers. They are 
w(‘ll-to-do peoph*, being mostly Marwaris. They advance money to the 
heparis or s(‘llers, the condition being that the latter must bring to the 
mahajans all the jute they can get from the raiyats. The money is not 
r(‘alised from season to season, but is allowed to be in the hands of the 
heparis, oiu; hepari sometimes having an a<lvau(^e of Ks. 5,000 or Rs. 10,000, 
and occasionally no less than Ks. 20,000. When the jute is brought to 
the mahajan he settles the price with the buyer secretly, the hepari having 
nothing to do with it and often not knowing at all what his jute sells for. 
lie has only a general idea of the state of the niarket from the price other 
heparis receive for their jute. I witnessed, on several occasions, the way 
the price is settled between the mahajan and the buyer. The mahajan 
throws a corner of his dhuti over the hand of Mr. X. and makes a sign on 
his palm. The latter exclaims in surprise it is far too high and he cannot 
})ossibly pay more than so much, making an answering sign on the palm 
of the mahajan, still under the dhuti. After some haggling the negotiations 
terminate. The mahajan now at once settles with the hepari, who goes 
home with his money, he (the mahapin) being paid by the buyer a few 
weeks (generally three weeks) later. The mahajan gets a brokerage of 
2 to 4 annas per maund, but over and above this we may be sure he leaves 
a margin between what he pays the hepari and what he himself gets from 
the buyers. Plainly he is entitled to some discount for the ready cash he 
pays in advance, but the rate might be definitely settled, and the transaction 
might be aboveboard. The price of jute is subject to violent fluctuations. 
Probably there is no other article the price of which varies so much in the 
course of a few days in the same season. Both the buyers and the mahajans 
have daily wires from all the important jute marts, telling them of the 
state of the market, but the information is carefully kept to themselves. 
It might be an advantage to have some agency for making it public. At 
Chandpiir there are no mahajans, but the heparis deal directly with the 
buyers. The raiyats also to some extent sell their own jute to the pur¬ 
chasing firms, without the intervention even of the heparis.'' This remark¬ 
able story illustrates but one aspect, though a striking one, of the jute 
market. 
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[Of. Offic. Papers on Jute, 1901-3; Exp, Farm Kept. Sibpur, Beng., 1901-2, 
13-4 (testing question of thick versus thin sowing) ; Exp. Farm Rept. Bardwan, 
1901—2, 5 ; 1906-7, 21-33 ; Bengal Admin. Rept., 1901-2, 17-20; Ann. Rept. Dept. 
Agri. Beng., 1902-3, 2 ; 1903-4, 3 ; Select. Papers, Inquiry. Jute Deterior., 1903-4; 
Trom de Haas, Jute-Cultuur., Batavia, 1904; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 81-2.] 

THE JUTE FIBRE AND JUTE MANUFACTURES. 

Industrial Properties. —Jute is a bast fibre. As found in c-oinmerue 
it consists of fibro-vaseular bundles. These contain six to twenty ultimate 
fibres firmly coherent along their contiguous walls. The ultimate fibres 
are of the normal fusiform type and 1*5 to 3 mm. in length. In section 
they are seen to be thick-walled and polygonal. Jute is, moreover, an 
aggregate fibre and consists chemically of two substances, cellulose and 
non-cellulose. Cotton is pure cellulose, a substance that withstands 
very considerably the action of heat and moisture, and is even little affected 
by the ordinary chemical agents employed in the treatment of textiles. 
Jute, on the other hand, is highly susceptible, and is readily acted on by 
water and by even feeble chemical agents. It is the type of the fibres 
now spoken of as consisting of lignified-cellulose or, as it has been 
called, bastose. Dunstan (Imp. Inst. Tech. Repts., 1903, 60-8), while 
contrasting pure cellulose with ligno-cellulose, says the most generally 
accepted view is to regard the latter as resulting “ from the overlaying 
of normal cellulose by non-cellulose matters.” He then explains that 
this overlaying weakens the cellulose. Another theory, however, is that 
ligno-ccllulose is not encrusted cellulose but a distinct compound. Cross 
and Bevan (Journ. Ghem>. Soc.^ 1889) were the first authorities to study 
jute critically. Their experiments and conclusions are too technical to bo 
fully discussed here, but it may be said that they resulted in certain prac¬ 
tical experiments having been conducted in India with a view to ascertain : 
— (a) the stage of growth at which the fibre was in its best condition, 
and (b) to discover whether by chemical treatment it was possible to 
ward off the tendency possessed by the fibre for a continuance of the 
retting, or rather rotting, process within the bales. It was admitted 
freely that the fibre as produced by the cultivator was very much superior 
to the same when delivered at the factory, more especially if it had passed 
through the damp heat to which it is unavoidably subjec/ted in the hold 
of a ship during the voyage from India to Europe or America. It was 
felt, in other words, that if the fibre could be put through some simple 
chemical process, the effect of which would be to protect it against in¬ 
cipient fermentation, much would thereby be accomplished towards 
placing jute on a more certain and higher platform in the textile world 
than it at present occupies. It was, in fact, just possible some such treat¬ 
ment might even improve the quality as well as the durability of the 
fibre, without adding materially to its cost of production. Unfortunately, 
however, the treatment recommended proved unavailing, and Dunstan 
was thereby led to affirm that “ the logical conclusion is, that attempts 
at special treatment of the fibre in India, before being supplied to the 
jute mills, or before shipment, are not to be advocated. The most hopeful 
directions for further experimental inquiry are these :—(1) of improving 
the stock by selection, and (2) of determining the most suitable time for 
reaping, the object being to secure that the fibre is cut at the best time.” 

From the brief account already given, it may have been discovered 
that for some years past the scientific officers of the Governme7it of India 
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have been studying the plant botanically, 

so that it is just possible improvements may yet be effected that wil give 
a greatly extended interest to the fibre. Meantime a destructive tendency 
sooms to have been established within the trade, name y frau.lulent 
sprinkling of the cleaned fibre with water and sand in order to increase its 
wrl^Jit. And it may wnll ho said that if an enhanced price was the only 
(;on.sef{n«nce of this practice, the matter might not be more serious and 
vexatious than would be involved through having to impose rules of 
“ refraction,” but unfortunately the watering directly facilitates the in¬ 
jurious tendencies of the fibre, so that the commodity not only requires 
to be dried and rcbaled before it can be shipped, but may have been 
serious\y injured if not utterly ruined. In the opinion of some of the 
best-informed persons, this new phase is so serious as to threaten the very 
existenci^ of the industry. The mer(;hants and manufacturers are helpless. 

It cannot be said that the last word has been uttered in favour of 
ina(^hin<uy as a process of jute-fibre separation. If the weakening con- 
s(‘(jU(nic('s of retting could be removed, that alone might prove of much 
value. No experiments of a satisfactory nature have as yet been under¬ 
taken with !nec,hanic,al methods of jute production. But it is quite true, 
as often urged, that the Indian raiyat is too poor to purchase machinery, 
and that tlu^ inundated tracts of jute cultivation are not the most hopeful 
localiti(‘s in wlii('h to anticipate the establishment of a complex mechanical 
and technical industrv. Still, if by a mechanical or chemical process 
a greatlv improvisl fibre were secured, the possibilities might be con- 
si(icral)l(‘. The Natives of India have by no me,ms shown themselves 
a.v(‘rs(‘ t-o material departures from their time-honoured systems, whenever 
pi'rsonal ailvantage is involved. But this has to be fully demonstrated 
i)efon' th(‘y will advance into new phases of old industries. 

Hatching and Spinning,— An important feature of jute fabrication 
is th(' fact that in an initial stage it is crushed by spe(aal mac-hinery, and 
s])rinl<led the while with water and oil—“ bati^hing,” as this is called. 
This h'ssens the harshness and brittleness of the fibre and thus prepares 
it for spinning. In tin* Amjlo-Jndian Review (Oct. 1903) there will be 
found a,n instructive article on the Indian Jute Industry, from which 
th(‘ following may be abstracted :—The three inain purposes for which 
jute is used are : —(a) for making cloth of different ({ualities, ranging from 
substitutes for silk to shirtings, curtains, carpets, or gunnies ; (6) for 
paper, which is chiefly pre.])ared from the ‘‘ rejections ” and “ cuttings ” ; 
and (c) for cordage, whicdi is made from the coarser and stroiiger qualities. 
The methods employed in spinning are in the main identical with those 
used in dealing with the heavy manufactures of flax, the fibre being either 
hackled or submitted to the breaker ami the finishing card, thence passing 
through the roving frame on to the spinning frame in the ordinary way, 
though in certain very coarse yarns the material is spun direct on the 
roving frame.” 

In this connection it may be explained that in China, it would seem, 
lime is largely used in certain stages of the separation and cleaning of 
jute. No one appears to have described, with any degree of care, 
the method pursued, so that I am unable to furnish the particulars 
that would likely prove suggestive to the Indian cultivator and manu- 
hudurer. The subject is, in fact, alluded to here very largely in the hope 
that the admission of defective knowledge may call forth a fuller account 

422 



POWEE-LOOM MILLS 


CORCHORUS 

Chinese Jute 


than we at present possess. It may be mentioned, however, that there 

are samples of jute cloth from China, in the Kew Herbarium, that seem so Chinese 

different from the Indian article that they might be mistaken for linen. Jute. 

These, it is stated, have been treated with lime-water, but whether as an 
after-bleaching process or during the retting has not transpired. The 
fibre seems, moreover, to have been spun into muc-li higher counts than 
the twenties customary in Indian high-class jute textiles; accordingly it 
appears finer and more beautiful than in the Indian fabrics. Every 
aspect, therefore, of the Chinese and Cochin-Chinese jute production and 
manufacture are well worthy of careful consideration by those interested 
in the Indian industry. 

Indian Jute Mills .—In 1820 jute fibre was first experimented with Jute Mills, 
by Europeans, the result being a most unfavourable opinion—so much so 
that the brokers were for some years subsequently required to give a 
guarantee that sales of fibre effected by them were free from adulteration 
with jute. In 1828, 364 cwt. of raw jute, valued at Rs. 620, were exported First Exports, 
to Europe. The manufacture of gunny bags and cloth was at that time 
entirely in the hands of the Bengal peasants, but the traffic could not have 
been extensive since there is no record of exports. In 1832 an enterprising 
Dundee manufacturer experimented once more with the fibre, with the Dundee tnado 
result that he was able to show that it might be used as a substitute for * 

hemp. This success, it is understood, was largely a conse(]uen(;e of the 
use of whale-oil to soften the fibre. From that date, however, jute gained 
rapidly in popular favour. It was recognised as capable of the most minute 
separation or subdivision, but only within the past few years has this 
fact been utilised for the fi'.er textile purposes. In time the difficulties 
of bleaching and dyeing the fibre disappeared, and the success of jute Bieaohing and 
was assured. Thus was the foundation laid of the manufacturing enter- i^y^ing. 
prise both of Calcutta and Dundee. 

With the establishment of the jute mills in Dundee, a large export Largo FxporU 
traffic, in the raw fibre from Calcutta sprang into existeiKie. But until 
the year 1854 little or no effort was made to organise mills in India or 
to improve the village hand-loom production, with a view to participation 
in the new demand of foreign countries for jute sacking. In that year, 
however, the Ishera Yarn Mills Company was established in Serampore. indiau 
Three years later the company known as the Barnagorc Jute Mills was 
formed, and in 1863-4 the Gouripore Jute Factory was built. Soon 
thereafter factories sprang up rapidly in and around Calcutta, until the 
banks of the Hughli literally teeTued with their smoking chimneys. In 
1891-2 there were 26 jute mills with a capital of Rs. l,37,50,o6o plus Capital. 
£1,757,000. These had 8,295 looms, 172,696 spindles, and gave employ¬ 
ment to 65,423 persons. Ten years later (1901-2) there were 36 mills 
with a capital of Rs. 4,35,08,040 plus £1,741,358. These possessed 16,119 
looms, 331,382 spindles, and gave employment to 114,795 persons. In 
1903-4 there were 38 mills with a capital of Rs. 4,03,55,(X)0, plus a 
sterling capital of £2,263,358. These possessed 18,406 looms, 376,718 
spindles, and gave employment to 123,869 persons. In 1904-5 there 
were 38 mills, capital Rs. 4,66,80,000 plus £2,283,358, possessing 19,991 
looms, 409,170 spindles, and employing 133,162 persons. It mil thus 
be observed that v,-hile the English capital of the Bengal jute industry has 
not progressed very greatly, the Indian has advanced from a valuation 
of IJ crores to over 4 crores of rupees. I am unable to discover returns 
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of a later date than 1904-5, but the following statement from the Moral 
and Material Progress and Condition of India (1905-6,177) may be given : 

“ The number of jute miUs in 1905-6 was 39, containing about 22,000 
looms and 45.3,000 spindles, and employing a daily average of nearly 
145,000 persons.” “ The paid-up capital employed by these mills, ex¬ 
cluding one which had not reported its capital, was £7,142,000, including 
debentures issued ; of which nearly 2| millions are sterling capital. About 
£600,000 was added to the paid-up capital and debentures during the 
year under report.” 

In the Dictionary a calculation will be found as to the comparative 
value of the Indian and the European operative. Briefly this may be 
expressed as 3 to 7. That is to say it requires 7 Indian operatives to 
work one loom as against 3 in a Scotch factory. It is believed that 
estimate will be found fairly correct. The late Sir John Leng, M.P. 
for Dundee, paid a visit to India in 1896 and contributed to the Dundee 
Advertiser a series of articles, one of the chief purports of which was to 
exhibit the relative advantages of Dundee and Calcutta. The reader 
will find these highly instructive, and as the articles in question appeared 
subsequently in pamphlet form, they should not be difficult to procure. 
It has been claimed that the Indian Factory Act is more favourable to 
our manufactures than is the English Act to Dundee. This contention 
has, however, been replied to by the Indian Jute Manufacturers’ As¬ 
sociation, which among many disadvantages claimed that in India from 
25 to .15 })er cent, more hands had to be employed than in Europe with 
mills turning out the same goods. The difficulty in all such calculations 
is to express the two sets of mills on the exact same standard, but it 
seems probable the claim just mentioned errs on the side of under rather 
than overstating its case. 

Jute Presses,—In addition to jute mills the presses are important, and 
arc concerned with the foreign trade in raw jute. In 1896-7 there were 
88 presses that gave employment to 9,890 persons ; in 1900-1 these had 
e.xpanded to 13.3 pres.ses and 20,.387 persons \ in 1903—4 there were 156 presses 
and 2.3,736 employees ; and in 1904-5, 163 presses and 23,991 employees. 

TRADE IN JUTE. Consumption of Jute and Value of the Industry. 

It will be recalled that in 1828 the recorded exports were 364 cwt. It 
has alreacly been stated that the Indian area in 1905-6 under this fibre 
was 3| million acres and the produce million bales of 400 lb. each, or 
say 29J million cwt. The estimates of the crop of 1906 are 3,336,k00 
acres and 8,736,220 bales. The exports of raw jute from India in 1905-6 
were 14,480,407 cwt., valued at Ks. 17,12,56,641. This would represent 
about 48 per cent, of the total crop of that year, so that there would have 
rmnaiiuHl m round figures 52 per cent, of the production as available for 
the Indian mills. In previous years, however, the quantity remaining 
111 the country was ordinarily a little less than the production. Thus, as 
witli cotton, so with jute, the Indian mills and handlooms, etc., have 
hitherto used up a little less than half the quantity produced; but as a 
mark of industrial prosperity, let it be added that India’s share is steadily 
increasing. Speaking of jute, therefore, if we accept a ratio based on 
le declared value shown at the Custom House for the jute exported 
as applicable to the share that remains in the country, a conception of 
the total value of the crop may be obtained that would not be seriously 
inaccurate. In round figures, and to err on the side of under rather than 
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overstating the case, a value of Rs. 33,00,00,000, or say £22,000,000, was value of Jute 
the contribution of European manufacturing enterprise, paid in 1905-6 AgriouuSxo. 
to the agriculturists and traders of Bengal for raw jute. 

Exports. — Of the exports of Raw Jute in 1905-6, 42 per cent, was Exports: 
conveyed to the United fongdom; 19 per cent, to Germany; 14 per cent. Raw. 
to the United States; and 10 per cent, to France. In 1906—7 the Receiving 
actual figi^es in value were Rs. 26,83,86,810. Of the supply drawn 
to the United Kingdom, a fair amount is reshipped to the Continent— 

France being the chief recipient, while from the jute secured by the Indian 

mills, goods are manufactured of which a very large portion is annually Manu- 

exported as jute manufactures and the balance used up in the local markets, factures. 

In 1906-7 these foreign exports were valued at Rs. 15,68,34,740. The 
wages and profits of this manufacture, to a large extent, are realised in 
Calcutta, and the mills gave in 1905-6 an average daily employment to 
145,000 persons. The exported manufactures ordinarily represent ap¬ 
proximately about two-thirds of the turnover. An estimate, for example, 
was made of the total value of the manufactures of the Indian mills during vaiao of Local 
1901-2, and the figure arrived at was 1,150 lakhs of rupees. The exports 
to foreign countries were that year Rs. 8,71,14,174, which thus left a 
balance of manufac.turcs to meet the Indian market of Rs. 2,78,85,826. 

By way of contrast with these stupendous attainments it may be men- Suddon Growth, 
tioned that some thirty years ago the foreign exports of jute manufactures 
were returned as valued at Rs. 71,94,776 (or £479,651). 

Recently the exports of jute cloth have been progressing in a higher oiotu versus 
ratio than those of bags, which is possibly to some extent the outcome 
of the cloth finding new pur'^'hasers, such as those of the linoleum manu¬ 
facturers (see Carthamus, p, 282). The United States of America ordi¬ 
narily take over 70 per cent, of the jute Cloth made in India (479,387,9.50 
yards out of 696,067,945 in 1906-7). Australia is the largest single pur¬ 
chasing country for Bags, though within recent years it has been followed 
closely by the Argentine Republic. The total exports in 1906-7 were 
257,683,115 bags, of which 37,002,300 went to Australia and 22,890,500 
to Chili, with 33,882,485 to the United Kingdom. 

This brief review of some of the more striking and practiiial aspects Complete 
of the jute trade may now be fittingly concluded by the following statistical Statement, 
abstract of the total value of the traffic 

Statement of Jute Trade. 


Exports. 

1876-7. 

1886-7. 

1896-7. 

1904-5. 

1905-6. 

1906-7. 

Raw Jute 

Twist and Yarn 
Bags .. 

Oloth .. 

All Others 

Rs. 

2,63,66,408 i 
Nil 1 

64,64,808 : 
6,94,643 ’ 
35,325 

Rs. 

4,86,98,146 

Nil 

1,05,12,224 

9,80,741 

25,612 

Rs. 

10,55,05,775 

4,63,990 

3,51,87,807 

1,63,03,568 

1,83,938 

Ks. 

11,90,56,462 

35,709 

4,75,54,310 

5,11,60,958 

6,37,699 

Rs. 

17,12,56,041 

44,158 

6,07,83,908 

6,30,50,100 

6,01,678 

Rs. 

26,83,86,810 

3,27,663 

7,34,72,260 

8,26,87,266 

7,76,216 

Total Exports 

3,35,61,242 

6,02,16,723 

15,76,45,078 j 

21,90,45,138 

29,57,36,485 

42,66,49,113 

Imports. 

1870-7. 

1886-7. 

1 1896-7. 

1904-5. 

1905-6. 

1906-7. 

Raw Jute 

Twist, Yam, etc. 
Oloth 

Bags 

Rs. 

179 

75 

9,221 

35,872 

Rs. 

7,007 

20,170 

68,225 

2,51,801 

i Rs. 

! 3 

! 97,268 

i 2,12,531 
; 4,27,790 

Rs. 

840 

1,04,670 

4,12,947 

6,45,585 

Rs. 

926 

1,21,382 

4,60,254 

7,65.682 

Rs. 

501 

1,20,812 

4,49,704 

7,49,642 

Total Imports 

45,347 

3,47,203 

7,37,592 

11,63,942 

13,48,244 

13,20,669 
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To the figures of exports would have to be added the value of the 
fibre and manufactures consumed locally. It has been already explained 
that about one-third the produce of the mills is used up in India itself. 
It may be a surprise, however, to learn that India actually imports raw 
jute. It comes from Ceylon, and is received by Bengal. Of the manu¬ 
factured jute the cloth comes from the United Kingdom, Hongkong, the 
Straits Settlements and Italy. Then again, under the heading of jute 
canvas Bombay imports a fair amount annually from the United Kingdom. 

Economic Aspects, —But prosperous though the jute trade is, and 
although it is perhaps the most valuable single crop—other than food 
(Tops—possessed by the people of Bengal, it cannot be upheld that the 
cxtrenxe cheapness of the fibre has been an unmixed blessing. It seems 
highly likely that its absurdly low price has enabled the manufacturers 
in their competition for weavers to raise the wages of the operatives until 
it has come about that they have rendered it all but impossible for other 
textile industri(‘s to exist in the Lower Provinces. And what is more 
surprising still is that in spite of high wages a sufficiency of desirable 
labour is not attainable. It has been estimated that jute can be produced 
at Ks. 2 a inaund, and that with freight and agency cJiarges it might be 
land('d at Calcutta at Us. 3 a maund, or Us. 82 a ton (or say £5 10s. 
a ton ov(‘rhead, or for the first marks say at £7 lf)s. per ton f.o.b.). The 
London (piotations of Messrs. Ide & ChrivStie, July 15, 1907, are, spot 
values -flood White to Ix'st, £27 to £34; Good, £22 to £24 ; Medium, £19 
to £21 ; (^)mmon, £15 to £17 ; Rejections, £10 to £13; and Cuttings, 
£() to £8, In view of this remarkable .state of affairs it has been recently 
suggest(sl that an export duty might easily enough be placed on jute 
without doing any harm to the industry, since Bengal enjoys an absolute 
nu)n()[)oIy and no otlnu’ fibre can be produced anything like so cheaply. 

The Bimgal (Juimber of Commerce issued on March 12, 1897, a 
flyleaf on proc(Mlure rules for jute arbitrations betwenm mills and sellers. 
These, it is l)eliev(*d, are still in fon^e and are ordinarily recognised ; but, 
as already intimated, a bill to prevent fraudulent watering seems earnestly 
(h‘sired by all those most interesti^d in the trade. 

In the Dictiondrif and other publications will be found details of the 
classes of goods produc(id both in India and Europe. In the Consular 
Reports (more especially of the United States) jute-sacking usually ap¬ 
pears under the name “ Burlaps,” the traffic in which is very considerable. 
Of Vera (haiz {Dipl, and (Jons. Rept., Sept. 1905, No. 3,503, 20), mention 
is made of two highly successful jute mills that hitherto have depended 
for their supply of raw jute on supplies drawn from Calcutta. They 
manufacture the bags used for coffee, sugar, grain and minerals. Re¬ 
cently attempts have been made to grow the fibre locally, and high 
expectations are held of ultimate success in that direction. It is some¬ 
what signifi(“ant that in the Indian trade statistics no mention is made 
of exports to Mexico, though the Unitnd States last year received nearly 
2 million cavt. 

Speaking generally it would seem that the Indian mills run for the 
inferior, and the European for the superior goods for which jute has 
been found suitable. It is often affirmed that the Indian mills would 
perhaps hold a more secure position against the future were they less 
exclusively concerned in the gunny and sackcloth trades. It has, more¬ 
over, been often pointed out that a rise or fall in the price of raw jute 
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is rarely immediately followed by a corresponding movement in the prices 
of the manufactures. This is largely a consequence of the stocks that 
are held and the habit of accepting forward contracts at even lower rates 
than the ruling prices for the time being. 


CORIANDRUM SATIVUM, Lhnt. ; FI Br. Ind., ii., 717 ; 

Duthie and Fuller, Field and Garden Crops, pt. iii., 10, pi. Ixxvi.; Duthie, FL 
Upper Gang. Plain, i., 397 ; Cooke, FI. Pres. Bomb., i., 573; Umbklliker/E. 
Coriander, dhamja, dhanid, kothamira, khothir, kuzharah, kushniz, kotamalli, 
havija, nau-nau, ussu, etc. A cultivated plant found all over India. 

History. —As a spice, the umbelliferous fruits of coriander, commonly though 
erroneously designated seeds, were well known in Europe in the earliest times of 
which we have any records. The mention of the resemblance of manna to coriander, 
combined with the discovery of the latter in early Flgyptian tombs, shows it to 
have been familiar to Egyptians and Israelites before the Exodus. It seems that 
in ancient times a good deal of the spice came from India to Egypt, and indeed that 
traffic continued as late as tlie beginning of tho last century. It has now, however, 
entirely ceased, owing principally to the very extensive cultivation of tho plant 
in Russia, Hungary, Holland, Morocco, and elsewhere. Semler {Trop. Agrik., 

1900, ii., 584) points out that all trade in coriander-seed to Continental Europe 
has now disappeared. 

Cultivation.—Coriander would seem to be sown at various seasons in tho dif¬ 
ferent provinces of India, frequently as a mixed crop—the cold season in Bengal 
and the United Provinces, the rainy season in Bombay and tho autumn in Madras. 
Duthie and Fuller state that it is largely grown in Nopal, whence the fruits are 
exported to the Basti country. In the PanjAb it is said to be raised in every 
district, being frequently soon in tho fields in a semi-wild state. Owing perhaps 
to the irregularity of its culture, statistics of the area under tlio crop or of tho 
annual outturn are not available, and no sufficient data can bo obtained on which 
to base calculations. 

The leaves are eaten by the Natives as a vegetable, also in curries. The 
fruits (seeds) are universally employed as a condiment; they are one of tho in¬ 
gredients in curry, in confectionery, and in tho flavouring of spirits. Many 
medicinal virtues are also attributed to the plant. From a European point of 
view by far its most important use is tho extraction of a volatile oil. According 
to Gildomoistor and Hoffmann {Volatile Oils, 1900, 541-4) this distillation is said 
to have been first mentioned by Porta in tho 16th century ; tho oil was included 
in the price ordinances of Berlin (1574) and of Frankfurt-a-Main (1587). It is 
referred to as an ingredient in sweetmeats in Carnerarius’ edition of Matthiolus* 
KrevMerbuch (1611, 265 c.). Gildemeister and HofTrnann, moreover, state that a 
true insight into tho composition of tho oil was brought about })y Semler (1891) 
and by Barbier (1893). Its sp. gr. is 0’870 to 0'885, and it is soluble in three 
parts of 70 per cent, alcohol at 20*^ C. (68° F.). But apparently tho constituent 
to which tho specific odour should bo attributed has remained undetermined. 
[(7/. Schimrnel & Co., Semi- Ann. RepL, 1895,20-2.] Tho Indian fruits have tho 
lowest yield of oil, O'15 to 0 2 per (;ent., and are accordingly never used for distilla¬ 
tion on a largo scale. The best fruits for that purpose are those from Moravia, 
Thuringia and Russia, which manifest a yield of 0*8 to 1*0 per cent. It seems 
unfortunate that the high prices which liave lately boon paid for (coriander fruits 
should not have benefited India (Schimrnel & Co., l.c., April-May, 1904, 36]. 

TRADE .— The total exports of coriander from India stood in 1903-4 at 62,566 
cwt., Rs. 3,87,796—an increase on the 52,827 cwt., Rs. 3,47,318, of 1899-1900— 
and have since risen to 72,670 cwt., Rs. 7,18,310, in 1906—7. Most of the traffic 
is from Bengal and Madras to Ceylon and tho Straits Settlements. It is not 
possible to obtain any details of the coastwise or inland traffic, but the plant is 
largely grown in Nepal and exported thence in considerable quantities to the 
United Provinces. Tho price in India is about Rs. 3 per 35 lb. 

{Cf. Birdwood and Foster, E.I.C. First Letter Book, 199, 480 , Paulus 
AEgineta (Adams, transl.), iii., 189; Taleef Shereef (Playfair, traasl.), 82; 
Hamilton, Stat. Ace. Dinaj., 188 ; Rept. Ind. Hemp Drugs Comm., iv., 67, 215, 
266, etc. : Blochmann, Beit, zur Entwick. Offic. Samen und Fruchte. Dies. Bern., 

1901. ] 
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CORUNDUM, Ball, Man. Econ. Geol Ind. (ed. Holland), 1898, pt. i.; 
Middlemiss in Bee. Geol. Surv. Ind., 1896, xxix., pt. ii., 39-51; Holland, 
Rev. Min. Prod, in Bee. Geol. Surv. Ind., 1905, xxxii., pt. i., 105. Emery- 
stone, kurund, samada, etc. 

It is perhaps unnecessary to do more than refer the reader to the accounts of 
Indian corundum contained in the publications cited above. The corundum 
gems, viz. rubies, sapphires, garnets, spinels, etc., will be found under the heading 
of Gems (pp. 658-60). 

Holland {l.c. 105) observes that the use of abrasives in manufacturing com¬ 
munities seems to bo on the increase, and that whereas emery formerly served 
most requirements, purer forms of corundum have now been discovered in 
quantity and natural corundum has to meet many artificial competitors. In 
the United States carborundum is manufactured by electric power to the amount 
of about 1,700 tons a year; bauxite is used to make artificial corundum at Ni¬ 
agara, and crushed steel is being employed to an increasing extent as a substitute. 
In India natural corundum is scattered as isolated crystals through the rock, 
and although for many generations Indian armourers and lapidaries have been 
supplied from a few comparatively rich deposits, it is doubtful whether these 
workings will even hold their own against the importation of cheap abrasives, 
miH!h less prove a paying source for an export traffic. The chief supplies of 
Indian corundum would appear to bo in Mysore and Madras, the total production 
from the former 8tato having varied from 2,937 cwt., valued at £698, in 1898, to 
574 cwt., valued at £108, in 1!)02. Corundum occurs in Assam, Hyderabad, 
I’anjAb, etc. The deposits of Burma are of course famous for rubies, and 
sinco 1882 largo sapphires have been obtained in Kashmir. The total production 
jvnd trade for all India is quite indefinite, since much of the corundum sold in 
Delhi, Agra, and Jaipur, etc., is casually collected and sold by villagers. Since 
1898 considerable interest has been roused by the Canadian separation of corun¬ 
dum from ncphciinr-sijcnite. such as occurs in the Coimbatore district. The product 
thus obtained has apparently been found profitable for export. 


D.E.P., 

ii.,676. 

Hazel. 


J‘’ood. 

Tinil'or. 


CORYLUS COLURNA, IJnn. ; FI. Br. Ind., v., 625 ; Lawrence, 
Vallej/ of Kashmir, 74, 79, 81 ; Gamble, Man. hid. Timhs., 684; Bee. Bot. 
Surv. Ind., i., 30, 187, 210; Collett, FI. Sim., 176. The Indian and 
(.^oristaiitinoplc Hazel, urni, winri, lliankoli, jangi, shurli, ban pdlu, geh ; 
Cni’ULIFlCK.K. 

'rhi.s, the Indian ropresontativo of the European hazel (f'. AveUanu), is a 
moderate-sized tree of tlio North-West Himalaya between 5,500 and 10,000 feet. 
It flowers ill March-April and ripens its fruits in the rains. The nuts are 
smaller tlian the lOuropoan hazel but are very largely eaten and traded in all 
ever India, chielly by the Kabulis. The Afghanistan and Kashmir nuts are 
superior to those of the British Himalaya. The wood is u.sed for making spinning- 
wheels, and invariably for the big spoons with which tea is ladled out ; it is 
moderately hard, does not w'arp, and shows a grain resembling Bird’s-eye Maple. 


D.E.P., 
ii., 675-7. 
Talipot. 


Flowering. 


Funs. 

BiiskcUi. 


CORYPHA UMBRACULIFERA, Lhm. ; FI. Br. Ind., vi., 
iLbH ; irorster, PL Esc., 1786, 49 ; Dodge, Useful Fibre Plants of the World, 
135, pi. ix. ; Sender, Trop. Agrih, 1897, i., 724; Talbot, List Trees, etc., 
1902, 313; (biml)le, Man. Ind. Timhs., 732-3; Prain, Beng. Plants, ii., 
1090 1 ; Bvc. Bot. Surv. Ind., iii., 293; The true Talipot 

Palm or tala, tali, bajardiattuler (or hattxi), tara, codda-pani, talip-panai, 
shntalam, bine, pcbin, pelin, etc. A tall fan-leaved palm of Ceylon and 
the Malabar coast, cultivated in Bengal and Burma. 

Common in the moist regions of the Madras Presidency and not imcommon 
in Bengal, where Roxburgh regarded it as “ native.” It is often planted in 
gardens near the sea-coHst and flow'ers once, usually when about forty years old, 
after which it ripens its seed and dies, ^Many of its uses and vernacular names 
are identical with those of liovatiHttM fiuhvUifer, the Palymyra or Talipot of 
Bengal (see p. 1 <0), a circumstance which has given rise to much confusion, 
ihe loaves are very large, often ten feet in diameter; are made into 
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fans, mats, umbrellas, etc., very largely worked up as baskets, and strips 
are utilised as writing materials {old). \Gf. Wiesner, Die Rohst. des Pflanzenr.y ii., 
452—6; Hoernle, EpigraphicalNote on Palm*Ieaf, Paper and Birch-bark, in Journ. 
As. Soc. Beng.y Ixix., pt. i., no. 2.] The whole subject^of the polished strips of 
palm-leaves is worthy of careful investigation, since (like those of Korothey 
are coming into use in Europe in the construction of ornamental braids. Turning 
now to the stem fibre, it seems probable that after removal of the pith (to bo 
used as a kind of sago), the long fibro-vascular cords might be employed in the 
same manner as kittul fibre (see Caryota urens, p. 286). T’he fruits (so(^ds) are 
nearly as hard as ivory and are extensively employed in the manufacture of 
beads, or are coloured and sold as coral, or even made into small bowls, etc. In 
Europe they are employed in the manufacture of buttons. They are known in 
the trade as bazarbatUy bajurbet or bayurbatum nuts, iuid a fairly considerable 
export in these goes from Bombay. The trade is chiefly carried on by Arabs. 

CRAT.®VA RELIGIOSA, Forsf.; FI. Br. Ind.^ i., 172; 
Gamble, Man. Ind. Timhs.y 32 ; Duthie, FI. Upper Gang. Plains i., 52; Cooke 
FI. Pres. Bomh.y i., 42 ; Brandis, Ind. Trees, 32 ; Capparide.^:. The hrarua, 
harua, barun, har^ndly bar ana, waruna, biJdsi, hila, tikto-shak, kwnla, 
maralingam, hitusi, nirvdla, uskia, nirujani, kadet, etc. A moderate-sized 
deciduous tree occasionally becoming common throughout India, Burma 
and Ceylon. In some localities undoubtedly wild (Malabar, Kanara, etc.), 
in others introduced and cultivated by roadsides. 

By the earliest writers on Materia Modica (both Native and European) this 
tree was confused with yiavmeios, the bel fruit (see p. 26), and both 

trees are often given the same vernacular names. There would seem to bo two 
varieties, €\ Ham., and Mtoxhtn'uhii, Br.. of which the former yields 

a leaf and the latter a bark employed in Medicine. It would seem probable 
that the rubefacient leaves attributed to this plant may in reality bo those of 
.f-jyic—the true bel. Like that cT the bel the fruit is mixed with mortar to form 
a strong Cement, whilst the rind is used as a Mordant in dyeing. The fruit is 
also sometimes eaten. The Wood is employed in the construction of drums, 
models, writing-boards, combs, etc., but it is not durable and is very liable to 
the attacks of boring-beetles. 

CROCUS SATIVUS, ; FI. Br. Ind., vi., 276; Maw, 

Genus Crocus, 1886, 56-72, 167-73; also Lacaita, app. i.-xx.; Iride^e. 
Saffron, safran, jdjran, zafran, kesar, keca/ra, kurkum, kunkuma, 
kdsrnirajanmd, saurab, kungmnanu, kong, etc. The Crocus would appear 
to be a native of South Europe, but has long been cultivated at Pampur 
in Kashmir, and, according to Honigberger, was formerly a State monopoly. 

The antiquity and value of the Kashmir trade may be inferred from the 
circumstance that kunkuma is mentioned in the Sanskrit Medical Glossary— 
Bhdvaprakdsa —and is referred to by the Emperor Baber {Memoirs, 1619, 313), 
by Abul Fazl {Ain-i-Akbari, 1690 (many passages)), and by Jahangir {Memoirs 
(Price, transl.), 126). An interesting account of the modern Kashmir trade is 
given by Lawrence {Valley of Kashmir, 1896, 342-4), who relates a curious 
legend with regard to its introduction which would seem to involve a 
great antiquity. The following passages from his account may be hero 
given : “ For seed purposes a particular aspect and sloping ground are required, 
and it takes three years before the bulbs can be planted out in the 
small square plots where the saffron is to be grown. These plots must remain 
fallow for eight years, and no manure can be given to them and no assistance 
given in the way of water. When once the bulb has been placed in the square 
it will live on for fourteen years without any help from the cultivator, new bulbs 
being produced and the old bulb rotting away. The time for planting out the 
bulbs is in July and August, and all the cultivator has to do is to break up the 
8urf€M;e gently a few times and to ensure the proper drainage of the plot by 
digging a neat trench on all four sides. The flowers appear about the middle of 
October, and the purple blooms and the delicious, though somewhat overpowering, 
scent of the saffron turn the dry, uninviting plateau above PAmpur into a rare 
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and wonderful garden.” “ When the flowers are collected the real work of ex- 

The flowers are dried in the sun, and the three 


tracting saffron commences. 


Iong7t?gmata'are picked out by the hand. Tho stigma liM a red orange tip, and 
this tip forms the shahi zdfran, the first-quality saffron. The long white base of 
the stigma also makes saffron, but it is of inferior quality to the tips. 1 he saffron 
thus fSlIected in a dry condition is known to the trade as mong^, and fetches 
fine rupee per tola. When the mongUz saffron has been extracted tlie sun-dried 
flowfips are beaten lightly with sticks and winnowed. whole mass is 

thrown into water, when the petals swim and the essential parts of the flower 
sink. ^J’he parts which have sunk {niwal) are collected, and the parts which have 
risen to tho top are dried and again beaten with sticks and then plunged into 
w.itf^r. Tho process is repeated three times, and each time tho micaZ beconies 
p()^>rer. One form of adulteration is to mix uiwcil of the third stage with niwal 
of the first process. The saffron obtained in this way is lighter in colour and of 
fainter scent than the itwtigla, and is known to tho trade as lacha and sells at 
twelve annas per tola. The saffron when made is sent to Amritsar and other 
trade centres bv registered jiost.” It has often been .suggested that the cultiva¬ 
tion might be (‘xtended to other parts of India. [6’/. Journ. Agri-Hort. Soc. Ind., 
1801), 1().'j 4-()() ; /Vmulcr, April 21, 1900; etc.] 

O’he prinei{)al use of .saffron is as a DvE anil as a colouring material for cheese, 
puddings, (itc. It is too oxpen.sivo to l)e oxtonsivoly employed in India, but is 
in reipiest at prineiOy marriage.s, and for the caste markings of the wealthy. Its 
su[)i)<)so(l medicinal properties are discredited, its position being an element in 
''black magied' [('/. Hertodt, Crocologia, 1070, 274-8.] As an aiLspicious 
(a)lour its use survives in the “ Saffron Cakes ” of many parts of Europe. For 
full particulars of tho economic and domestic u.ses consult the Pharmacographia 
of Kluckiger and Ifanbury and the Pharnincographia Indica (iii., 453-01). Indian 
cheap sullstitutes are incthutmtH and .xyvtaotins. 

Trade ,—The foreign imports of saffron into India amounted in 1899-1000 to 
29,974 lb., valued at H.s. 5,43,038; in 1903-4 to 38,141 lb. at Rs. 6,05,208; and in 
1906-7 to 43,727 lb. at Rs. 0,27,333. Almost tho whole traffic is from France to 
Bombay. A small quantity is re-exported to Hongkong and Arabian ports. 
The total amount in 1906-7 was 6,234 lb., valued at Rs. 61,702. No particulars 
of the Trans-frontier supply are given in tho official publication of the trade of 
British India by land routes. 


D.E.P., CROTALARIA JUNCEA, Lhm. ; Klieede, Hort, Mai, 1689, 

ii., 595-013. jx., 47, t. 26 ; Hiirmanii, 2'hes, Zeyl, 1737, 82 ; Rumphiu.s, Herb. Amh, 
San-hemp. 1750, v., 279, t. 96, f. 1 ; C. bengalensis and juncea, LamJe. Encycl, 1786, 

ii., 196 ; (I juncea, Linn., in Roxb., Corom. PL, 1798, ii., t. 193 ; Bot. Mag., 
1799, t. 490; Roxl)., Trans. Soc. Arts, 1804, xxii., 369ets€q.; 1806, xxiv., 149 
el seq. ; Carey, As. Pes., 1808, x., 11-4 ; FL Br. Ind., ii., 79 ; Leciumtnosa?. 

History. History.-—The later Sanskrit authors allude to tho sana fibre in such terms 

as to leave no doubt that a fibre of that name has very po.ssibly been known 
in India from tho most ancient times. Jones {Select. Ind. PI. in As. Res., 
Nanios. 1795, iv., 296-7) says that tho “ threads, called pavitraca, from their sup- 

j)osod purity, have been made of sana from time immemorial ; they are men¬ 
tioned in the laws of Manu.” But the confusion that to-day is associated with 
the English word “ hemp,” it is feared similarly prevailed for many ages with 
the name .suau. 'fhe account already given of the true hemp (Cannabis sativa, 
])p. 249 56) sliould, therefore, be consul ted, as also thaton jute (Corchorus capsularis, 
pf). 409“ 11 ), and the ob.servations recorded contrasted with the present description 
of the san or s^inn tibre. \ very extensive series of vernacular names might be 
given as denoting this plant, such as san, sanai, sani, sanbu, shanal, shanambo, 
sanvu, sonalUi, tag, ausa, sudd, junab, jenappa or janapa {shanapam), chanam, 
wucku and hana or sana. It was customary in India, in ancient times, and in 
fact is so to-day, to distinguish the various forms of san or pat by qualifying 
appellations. Thus, for example, tho present plant (to distinguish it from the 
true hemp) is called phul-siinn, bhdgd-sunn, bdddl-sunn, arjha-san, san-tdg, or 
chunpdt, tho last name separating it from jute. The names amhddi or anibdri 
usually denote fiihitivun ctittttnhimiH, but pdtsan, mestapdt are intended to 
separate that filiroiis plant and its fibre from Vrniainria and rorchorttft. Sunn- 
or «aa-homp is the commercial name of the present fibre, but it is also known as 
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Indian Hemp, False Hemp, Brown Hemp, Bombay or Salsette Hemp, Travancore 
Flax, Jabbalpur Hemp, etc. The names Doccan Hemp or Amhari Hemp are 
sometimes, though incorrectly, given to this fibre ; they usually denote Hibiscus 
nntmbiuus, 

Though found throughout the plains of India and Ceylon under cultivation DUtrilmtion. 
(either as a source of fibre or as a special crop to renovate the soil or to bo used 
as a food for milch-cows), it has not Very authoritatively b( n recorded as met 
with in a wild condition, r. tenuifolia , Roxb., however, liy modern botanists, 
has been reduced to v. Jaacca, Linn. His plant, Roxburgh says, was indigenous 
to Coromandel. It has since been identified as the special form of v. fa awn 
grown in Jabbalpur (and thus apparently affords a reco^'riisable trade (piality Jabbalpur 
of fibre), but it nowhere has, as yet, been recorded as wih!* or even as cultivated 
anywhere between these widely remote localities. It is tluis more than probable 
that either the determination of 4\ teaaifolia as the s|>**cial Jabbalpur hemp 
is incorrect, or that Roxburgh was in error in regarding it <vs wild in Coromandel. 

If it be the Jabbalpur hemp plant, it would seem, from the economic standpoint, 
desirable that it sliould be kept distinct from ordinary v. jaaeva. Kurz says of 
l\ Jaaeea that in Burma it grows “ like wild, along the banks of the larger rivers.” wiij Fornvi. 

There are numerous purely indigenous species of Veotaiavta met with all over 
India and Burma, many of which are weeds of cultivation, tolerated because of 
their value as green manure. In this connection it may, however, bo added that 
recent experiments conducted at the Royal Botanic Cardens, Calcutta, support Tlecent 
belief that all the trade qualities represent seasons of growth or methods of l*’xperimenta. 
separation of fibre, and not botanical forms. Thus botanical and historic oviden(*o ituiigenoua 
concur in the acceptance of this plant as indigenous to India, oven although it to India, 
has not strictly speaking boon found truly wild. 

But it is very remarkal)le that hardly any of the early European travellers Silence o£ 
and botanists in India describe this fibre. Rheedo gives an admirable picture 
of the plant but says nothing of its fibre. Rumphius challenges the accuracy of ” 
the statement that a fibre is prepared from the hark, and supposes that the 
persons who say so had confused this with his (Mnja Saliva —the “ Capsular 
Corcliorus,” as Sir William Jones calls that plant. On the other hand, the 
Ain-i-Akbari (1590, Gladwin, transl.) distinguishes two fibre plants—one with 
flowers like the cotton and the other with yellow flowers. The former was doubt¬ 
less Hibiseas, and the latter can hardly have boon anything else but t rotaiaria. 

In the Taleef Shereef (Playfair, transl., 1833, 98) wo learn that the bark of 
Sana is used as hemp. Ironside {Phil. Trans., 1774 (od. 1809), xiii., 500) gives First 
a full description of the cultivation and then adds, ” From the bark are made all 
kinds of rope, packing cloths, nets, etc., and from those when old most of the 
paper in this country is prepared.” Trow mentions that it was introduced into 
the Physic Gardens of Chelsea in 1744. Hove {Toiirs in Gujarat, etc.y 1787, 93) 
says that ho saw, near Surat, i eotalavia growing to a height of ten feet. Roxburgh Roxburglv’a 
{Trans. Soc. Arts, l.c.) gives full particulars of his experiments with both Coro- l^xperiments. 
inandel and Bengal «aa-hemp. Wissett {Treatise on Hemp, 1808) collected to¬ 
gether the available information from all parts of the world regarding the better- 
known forms of hemp. Naturally san takes a prominent position in his work. 

In fact nothing now of importance has been discovered and next to no progress 
made in the utilisation of this fibre, during the century that has come and gone 
since Wissett extolled its merits. But it is significant that in his groat 
work only an incidental allusion is made to the jute plant. Jute was at that 
time viewed as a fibre of little or no importance. Buchanan-Hamilton gives 
interesting particulars of san-hernp cultivation in Dinajpur {Stat. Acc. Dinaj., 

200-1), and by Symes (.4cc. Emb. to At^a, ii., 233) mention is made of Wild in 
Hamilton’s having observed it to bo ” growing spontaneously.” Maepherson Burma. 

{Hist. Euroj). Comm., 1812, 241, 391) gives the history of the efforts made by 
the East India Company to have san-hemp introduced into England as a sub¬ 
stitute for Russian hemp. The Company procured their supplies from Salsette, salsette Hemp, 
near Bombay, and sold these for less than they cost and even gave consignments India 
away for nothing, until they had expended £45,000 in the effort to introduce the Company's 
fibre into European commerce. Yates {Text. Antiq., 1843, 318 et seq.'^, while Bflorte. 
discussing the Spanish broom or Spartum {spaetiatn Junccant) of the ancients, 
contrasts it with the «an-hemp of India. Linna3us explains {Mant. FI., 1771, 

439) that he gave the name.(or rushy Vt'otataria) to this plant because of 
its resemblance to the spartiatn jaareunt, Clusius was of opinion that there 
were two spartons known to the ancients—the one the modem Spanish broom, spartum. 
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and the other the modern esparto grass {stipa teniictaaima)^ the juncua of 
dry soils alluded to by Pliny. Etymologically the word sparton denotes some¬ 
thing twisted, and since both the Spanish broom and the esparto have from very 
ariciorit times been twisted into string and rope, both might easily enough have 
boon called sparton. It is curious that the sparton of the Greeks should have 
(hmotod (in one of its meanings) a plant so closely akin to the sanaoi classic India. 
[(Jf. Hanausok, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 84-5.] 
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CULTIVATION, Seasons- —It is not possible to obtain returns of the 
area under this crop, nor of the extent of the traffic in the fibre, since it is 
})laced under the heading other fibres ” or under “ hemp.” It is usually 
grown by itself in small plots or in long strips through fields, but is never 
apparently produced as a mixed crop proper. Throughout India as a 
whole i^^ is a kharif crop—that is to say, it is sown about the commencement 
of the rains and cut at the end of September or beginning of October. It 
is thus off the ground in time to allow of its being followed by a rabi crop 
in the same year. J^ut in some parts of India it would seem there is another 
(crop of san. Thus in the Thana and Kolaba districts of Bombay it is 
sown in November on moist fields near the s(m-coast, following early rice. 
The stalks are pulled up by the roots in March. Hove speaks of the 
erotalaria of 8urat as sown in November. In Khandesh it is sown in 
June and reaped in October; in Kolhapur the seasons arc August and 
December; in Poona, July and October. 

In the Central Provinces and the United Provinces it is a kharif crop, 
being sown with the advent of the rains, and in Bengal a little earlier, 
namely from April 15. Roxburgh speaks of it as sown in May and June 
and as flowering in August. He tells us that Coromandel and Bengal 
seed were sown in the Botanic Gardens, Calcutta, at the same time in June, 
but that the former did not commence to flower till October, the latter 
having been in ripe fruit in S(3ptember. He accordingly callcil the Coro¬ 
mandel “ Winter Sunn.” In the /lin-i-Akbari, sauna is mentioned as 
bearing its yellow flowers in spring. Roylc {Fibrous PL, 274), speaking 
of Comnu'rcolly, says there arc two kinds—one sown in June and cut in 
August, the other sown in April; but this latter kind, he adds, is in Dacca 
sown in October. In Madras tlie sowings would ajjpear to be even still 
earlier, namely February 15. 

Thus while the mean period of sowing is about the beginning of the 
rains (or in June), ,9a/i-hemp may be sown in almost any month, and 
o(.*cupi(‘s the ground from four to live months. This is an important 
feature, and doubtl(\ss accounts for the varying colour and quality of the 
fibre in market. It seems, in fact, of vital importance to bear this in mind, 
in view of future efiorts at extemled production. It is difficult to believe 
that, as with rice, so with san, a wide range of sowings could be possible 
unless the plants are accepted as representing different races and hence very 
possibly different (qualities of fibre produced after centuries of adaptation 
to various environments. In fact it would seem fairly certain that these 
climatic conditions, though they cannot be identified by the botanist as 
separable varieties or even races, are nevertheless industrially quite 
distinct. To grow a rabi crop during the kharif season or vice versd may 
be to destroy entirely its distinctive merit. This subject has not as yet 
received the degree of attention that it deserves. We have been content 
to read of special qualities of fibre without any attempt having been made 
to ascertain whether these are due to superiority in stock, to climate, to 
seasons of cultivation or to method of preparing the fibre. It would 
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seem from the Calcutta experiments that all the forms hitherto grown 
from seed procured from such remote localities as Vizagapatam, Jabbalpur* 
Phillibit, etc., have resulted in plants of varying stature, size of flower, 
etc., but in no structural departures that could justify even varietal 
positions being assigned to them. 

Soil .— When grown as a fibre crop it requires a light and not necessarily 
a very rich soil. It cannot be grown on clay nor on inundated lands. It 
flourishes on moderately deep and fairly retentive soils, such as those used 
for irrigated crops. But when raised with a view to soil-improvement it 
might be grown on almost any soil. The practical experiments that have 
been performed would seem to show that when cultivated on too rich 
soils the merit of the fibre deteriorates. Wissett, for example, remarks 
that it will not grow at all on clay soils, that on rich soils the fibre becomes 
coarse and on high and dry soils it is best of all. On the other hand 
Roxburgh, speaking of C. tenuifolia and of the North Circars, affirms 
that strong clay soils suit it best. 

Green-manuring .—The cultivators of India have all along recognised 
this plant as a useful aid in soil-improvement. It may for that purpose 
(more especially when employed exclusively as a green manure) be grown 
on all sorts of garden soils and rice-fields, especially if infested with 
weeds (see Vitis, p. 1116). Eor this purpose it is usually uprooted when 
two to two and a half months old and then ploughed in, especially when 
followed by potatoes. The cultivators regard renovation in this manner 
as preferable to a manure of one to two maunds of oilcake per acre. It 
is therefore surprising that the practice is not more general. Early 
ploughing is of course invoVed and more labour than is customary has 
to be given. Mukerji {Notes on a Tour in the Jute Districts) says :— 

“ The cultivators were asked why they did not grow «an-homp more largely 
as a rabi crop and a preparatory crop for the jute when they themselves asserted 
that by doing so they got two maunds of jute more per bigha. They replied 
that they must grow kalai and other food-crops, and that one special objection 
to the «an-homp was the retting of it produced a most filthy stink which was 
unbearable to them, and as there is water only in tanks and khale at the dry 
season when aan is retted in this district, fish die off if retting of aan is done 
in the tanks and other places where there is fish. Owing to these objections, 
they cannot grow «an-hemp extensively, but the cultivation of this useful crop 
is evidently extending. Kalai and mustard are the standard rabi crops hero, 
but a good deal of aan is grown chiefly with the object of benefiting the suc¬ 
ceeding jute crop. 

“ Why a short variety of aan (called ghati) should be chosen for feeding cattle 
and afterwards ploughing in as green inan\ire does not appear clear. The taller 
variety, though better suited for extraction of fibre, also seems to be more valuable 
for manurial purposes, as it has far more organic matter in it and the root residue 
must be also larger. The raiyata recognise that the growing of the larger variety 
for fibre also has a beneficial effect on the soil.” 
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Tillage. —/Sa^i-hcmp is most in favour as a catch crop. The seed is Tillage, 
sown thickly, hence the value of the crop as a weed-exterminator. In some woed-kuier. 
reports as much as 80 to 120 lb. of seed.to the acre are spoken of, in others 
40 lb., and in still others half that amount.. The plants should be from 
3 to 4 inches apart each way. Mollison {Textbook Ind. Agri., iii., 226) 
observes that a luxuriant crop cannot be grown without careful tillage. 

Quick growth is necessary whether raised for fibre or as a green manure. Quick Growth. 
“ A smooth friable bed is, therefore, required, and this can only be obtained 
by ploughing and repeated harrowings. The seed is generally drilled Driu-sown. 
in July; in the Deccan with a four-coultered drill, first lengthwise then 
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THE SAN-HEMP PLANT 

across the field. The drill coulters are 12 to 14 inches apart, and the 
double drilling secures even distribution of the necessary heavy seed rate 
(about 70 lb. per acre). If the seed germinates properly, no further 
culture is required until the crop is ploughed in as green manure or reaped 
for fibre.” 

Diseases and Pests ,— Very little is known regarding the enemies of 
this plant. Maxwell-Lefroy (Agri, Journ. Ind., i., pt. hi., 187-91; also 
Memoirs, Dej)t. AcjrL Ind., 1907, i., 158, etc.) gives particulars of three 
nujths, the caterpillars of which often do much harm to the crop. 

Harvest ,— It is customary to read that the crop is harvested after the 
iIow(irs have appeared, but in certain localities the plants are left on the 
field until the fruits have begun to form, and in some instances even until 
they aiV^ ripe. ‘‘ The finest, strongest and best fibre may possibly be got 
from f)lants which are not dead ripe, but very good fibre as well as seed 
are got from a rip(3 crop ” (Mollison). In most cases the plants are 
jiulhsl up by th(‘ roots, in otluus the stems are cut with a sickle close to 
th(^ ground. Tln^y are h*ft on the field for a few days to allow of withering, 
and an' tfien strippcsl of their h'aves ; tliese are regarded as a necessary 
rc'turn to the soil. Tin*. st(‘ms are tied into neat bundles that may be 
(*asily handh'd, ea(di (Containing not more tlian 100 stalks. The bundles 
ar(‘ tin'll presicrved for two or tlirc'e weeks until they are thoroughly dried, 
and the remaining h‘av('s and s(‘(als are tlu'reafter thrashed out. But as 
with jut(* so with san fibre, much difference of opinion prevails regarding 
tin*, natun* and ('.xbuit of witln*ring necessary before subjection to retting. 
Mukerji {Handbook Jnd, Agri., 'M)l) says tliat in the damp (dimate of 
ih'iigal stacking Ix'fon^ retting injures the fibre. Stacking is therefore 
very liffh* pracfised in tliat |)rovince. 

Separation of Pibre, Tlie dried bundles arc tied into larger bundles, 
tlien [»lac(*d in pools of wafi'i* and weighted with stones or logs of wood, 
unfil they aric completely submerged, much after the fashion detailed 
n'garding jute, only that since the st(K‘.])ing takes place usually in the 
hot months, a p(*riod of fivic days is ordinarily sufhcient, but in cold weather 
eight or nine days may be recpiired. In some instances retting in damp 
mud on the margins of tanks or lakes seems to be the system followed; 
in others complete* submergeiKce in water is deemed essential. By some 
wrif('rs stagnant wafer is (condemiu'd as destroying the colour and lustre of 
tin* fibr«‘, running water being advaxaited as preferable. But this seems 
a mistake, as longer retting would certainly be required in running water. 
Jt is also soinetim(‘s customary to set the lower ainl thicker ends of the 
stems into water lor twenty-four hours, .so as to secure for these a longer 
netting than is lU'cessarv for the upper portions. In deep w^ater longer retting 
is re(jnired f han in shaliow. fii Salsette there is said to be very little retting, 
and this circum.stance is (claim(*d as the nmson of the superiority of the 
libiav there produced. In many localiti(\s the complaint is made that 
suirn ient water do(‘s not (*xist at the harvest season to allow of an extended 
production. This diflieulty, it would seem, might be easily and conveniently 
disp()s(*d of by (Irving the stems and stacking them till a more convenient 
season. Districts with a limited supply of water are those where stacking 
would be eavsy. The stacking of hemp is moreover believed, if anything, to 
improve the fibre, and should be tested with 5aa-hemp. 

The process of stripping and washing the fibre is very similar to that 
pursued with jute, but more difficult and laborious. The strips of fibre 
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are repeatedly beaten on a stone with a stick, then lashed on the surface 

of the water. This beating and lashing may have to be repeated two or 

three times before a thoroughly clean fibre is produced. The hank of 

fibre is now wrung out, to remove the water, twisted and folded into a 

particular fashion, and hung out to dry and bleach. It is then plaited plaited Tails. 

threefold into a tail, and in that form is usually seen in the market, but it 

has often been urged that it would be advantageous to dise.outinue the 

habit of plaiting the fibre. It will thus be noted that regarding each and 

every stage in the separation and cleaning there is as great a divergence Divo^once of 

of opinion as with most other aspects or the industry. 

If required for textile purposes, however, or even for the string employed 
in the construction of fishing-nets, it is opened out and combed or crudely imperfections, 
scutched. In most of the reports furnished in Europe regarding this 
fibre its shortcomings are attributed to incomplete or excessive retting 
or to imperfect cleaning, breaking and siuitching, never to inherent defects scutched 
in the fibre itself. The loss between washed and scut(;hed fibre is about 
one-third the weight. Hence the difference in price offered does not, 
as a rule, tempt the growers to go in for much cleaning. 

Yield and Price. —It is generally said that the finest ([ualities fet(;h Price, 
in India about one rupee for five pounds. As met with in the bazars 
san fibre occurs in tangled masses of a dull greyish or grccnish-wliito 
colour. An official of the Calcutta Custom House, to whom an application 
was made for information regarding the trade in Indian hemp, furnished in 
]901 many useful particulars. The best country hemp comes from Bombay Grades, 
and is called Kajpore or Dugaguddi; it is about four feet long and fetches 
Rs. 16 to 18 per cwfc. The Uv^xt best is the Jabbalpur, the value of which is Jahbaipur. 

Ks. 11 to 13 per cwt. The third grade is Phillibit and the last the Bengal, 

The exports are chiefly in the most inferior stuff. In Messrs, ide & 

Christie’s Monthly Circular quotations are made of Allahabad, Jabbalpur 
and Bengal hemps, and these would seem to average from 14 to 18 sliilliugs. price. 

But a particular shade of colour is desired, and parcels with that colour colour, 
fetch higher prices, irrespective of strength, the object being to allow 
of admixture with Russian hemp. Mollison records the yield of an 
experimental cultivation in Poona. The dried stalks scaled 6,280 lb. 
and the (Jeaned fibre 520 lb. per acre. Mukerji gives the yield as Yield. 

200 to 1,200 lb., or an average of 640 lb. (8 maunds) per acre, worth 
Rs. 50. A sample examined at the Imperial Institute in 1896 was valued 
at £15 to £16 a ton in London. 

Properties and Uses of San Fibre. —For results obtained by the early Uses, 
experimenters consult the Dictionary. Although the Indian factories use a 
fair amount of san in the production of the rope and string generally spoken uope and 
of as country-hemp, little or no progress has been made to placjo the pro- 
duction on a sound basis. Madras and Bombay might each have an 
industry, whic^h if it did not rival the Bengal jute trade might meet some 
of the markets for that fibre and supply a want for an article of a slightly 
higher quality. It is indeed surprising that this fibre has not by now 
become an established and valued feature of the commerce and industry 
of India. Some few years ago, as co-author of a small hook on the Indian Much-negiected 
Fibres and Fibrous Substances (Cross, Bevan, King and Watt, 1887, 28-30), 

I wrote, “It is impossible to urge too strongly the claims of this miich- 
neglected fibre—a fibre which seems to have suffered severely through the 
immense success of jute obscuring for a time the properties of all other 
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bawt fibres.” “ During ^thc Colonial and Indian Exhibition numerous 
inquiries were made as to why it was that so little of the better qualities 
of 5an-hemp were procurable. Mr. Collyer and several other brokers and 
merchants stated that their only difficulty in pushing the trade in san- 
hemp was their inability to procure a uniform and a large enough supply.” 
JIunstan (/mp. Inst. Tech. Repts., 1903, 70) similarly observes, The 
literature on this fibre is extensive, betokening much interest in its 
qualities, but up to the present the material has been exported only to 
a small extent.” Two sets of samples were sent to him for examination, 
viz. from Burma and Calcutta. The results of the chemical analyses of 
these are given, and it may be said that the ash in the Calcutta sample was 
considerably higher than in that from Burma, but all the features brought 
out were regard(Ml as indicative of high quality. Microscopically the ultimate 
fibres were found to be rather long—5 to 8 mm.—and seen to end abruptly 
instead of tapering, while the walls were rough and irregular in outline. 

As to the utilisations of the fibre, these may be briefly stated as identical 
with those of true hemp—namely the production of cordage and canvas, 
1h(^ waste or tow going to the paper mills. But in India by far the most 
important use is the employment of ^a/i-hemp for the cordage of fishing- 
n(;ts. In tliis conn(‘ction it may be mentioned that Mr. V. P. Ribeiro, 
Sub-divisional Forest Offi(*er, Bassein, West Thdna, contributed to the 
Reporter on Economic Products a most interesting account of the deep- 
sea nets us(m 1 by the Koli fishermen (since published in the Agri. Leclg.y 
1905, No. 7). These are huge traps 160 feet long and 70 feet in diameter. 
Tfiey are constructed entirely of saw-hemp, and may cost as much as 
Rs. 2o0 each. The mesh de(;reases from 0.} to J inches progressively, from 
the mouth to the apex of the net. The fibre is carefully tanned. The 
repairing ami tanning of the net cost about Rs. 8 a month. The inference 
Irom this is that the fibre is only durable under sea-water when fully 
tanned. The woodwork of these deep-sea nets, it may be added, is pre- 
huabl}'that of Adhur roctfifotia. Throughout India fishing-nets are 
largely made of saw-hemp, though not exclusively so. Those of Karachi 
an* chiefly w/m/ar or akanda fibre (Calotropis gigantea, p. 207) and those 
of Assam and Eastern Bengal rhea fibre (Boehmeria nivea, pp. 146, 157). 

TRADIS IN SAN HEAtP.—^As already observed, nothing of any value 
(tan be said authoritatively regarding the extent of producdlon or utilisation 
ot this fibre, since it is not separately recorded in the Trade and Agricul¬ 
tural Statistics. It is grown in every province, and nearly universally used 
by the people of India. It seems probable, however, that of the exports 
to foreign countries shown as “ Raw Hemp” of Indian produce, a large 
proportion is san. The only other fibre of importance (and that one of 
(‘omparatively recent origin) is indicated by the exports of Indian Agave 
fibre (8isal hemp). Of the imports of raw hemp the major portion is 
doubtless Manila (Mnsa text Hi s)^ and lastly of the imports of hemp 
manufactures the major portion is doubtless canvas and rope of Russian 
hemp. The traffic under these headings may be here exhibited :— 


KxroRTs. 1876-7. 1886-7. 1896-7. 1905-6. | 1906-7. 

H-s. Rs. Rs. Rs. Rs. 

.. .. 7,58,856 16,41,384 23,11,179 54,19,756 68,73,395 

Maiiufiictnrod 2,035 262 15 nil. 240 

7,60,891 16.41,646 ! 23,11,194 ' 54,19,756 | 68,73,635 

436 


Totals 



THE PURGING CROTON 


CUCUMIS 

MELO 
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Imports. 

1876-7. 

1886-7. 

1896-7. j 

1905-6. 

1906-7. 

_ 

Raw .. 

Manufactured 

1,33,990 

3,108 

1,71,795 

42,623 

2,93,167 1 
69,930 i 

6,52,777 

45,066 

6,94,623 

32,330 

Totals 

1,37,098 

2,14,418 

3,63,087 

6,97,843 1 

7,26,953 


It will thus be observed that while both the exports and the imports 
have increased very considerably within the past twenty-seven years, a 
scrutiny of the details reveals the fact that the most important im})rove- 
inent has taken place within the last six or seven years and is due mainly 
to the expanding supply of Indian Aloe Fibre (see Agave, 44:-5). 

CROTON TIGLIUM, Liun. ; FI. Br. hid., v., 393 ; Pharmacog. 
Ind., iii., 281-6 ; Gamble, Man. Ind. Timhs., 1902, 614 ; EupnoRBiACE.E. 
The Purging Croton, jaya-pdla, jaypdl, kanakaphdla, jamdl-gota, nepdl, 
nervalam, kanako, hori, dand, etc. A small tree met with under cultivation 
throughout the greater part of India ; said to be naturalised in Eastern 
Bengal, Assam, and elsewhere. 

Gamble states definitely that it is not indigenous. It was apparently first 
described by Acosta in 1578, and subsequently by Rheede in 1679, then by 
Rumphius in 1743. The purging croton grows on the poorest soils, such as waste 
lands, from the sea-level up to about 3,000 feet. Under cultivation no special care 
is necessary, and it will fruit in the second year. It has been spoken of as a 
shade-tree for coffee. A little of the powdered oilcake forked into the soil has been 
recommended as a protection for tea and other plants from grub and white ants. 
The nuts yield a largo amount of medicinal Oil which may be administered 
as a violent purgative, or applied externally as a powerful vesicant. An inejuiry 
made by Prof. W, R. Dunstan and Miss L. E. Boole into the nature of the vesicating 
constituent resulted in their obtaining “ a small quantity of a yellow oil which, 
after a time, became a transparent resinous mass, intensely active and burning 
without ash. It was found that croionoloic add owed its vesicant properties to 
a small proportion of this resin, to which the name of ‘ croton resin ’ has been 
provisionally given” {Imp. Inst. Journ,, 1896, ii., 264). It is said that croton 
oil is used by fraudulent manufacturers as an adulterant of tincture of iodine. 
[Of. Brit, and Col. Drugg., 1901, xl,, 176.] The seeds have similar properties to 
tlio oil and are fairly largely used by the Natives of India. Kino-like exudation 
has been discussed by Hooper {Rept. Labor. Imi. Mus., 1905-6, 34). Messrs. 
Hearson, Squire & Francis say that if the London price bo taken as 25s. to 35s. 
per cwt., the freightage, insurance and brokers* commission would have to be 
borne by the shipper. It is better to express the oil before transit since much 
is lost on the voyage. For kino see Pterocarpus Marsupium (p. 908). 

CUCUMIS, 7.hin. ; FI. Br. Ind., ii., 619-20 ; DC., Grig. Cult. Plants, 
258-62 ; Cogniaux, DC., Monog. Phaner., iii., 479-507 ; Cooke, FL Pres, 
Bomb., i .5 534-6 ; Duthie, FI. Upper. Gang. Plain, !., 371-4 ; Prain, Beng. 
Plants, i., 522-3 ; Cucurbitace^. A genus of climbing herbaceous plants 
which embraces twenty-eight species, of which more than half are 
recognised as African and only three or four Indian. It is noteworthy, 
however, that of the Indian forms, two arc the Melon and Cucumber 
(economically very far the most important of all) and the third is C. 
trif/onu8, Roxb. —a truly wild plant, never cultivated nor its fruits eaten. 

C. Melo, Linn. ; Duthie and Fuller, Field and Garden Crops, pt. ii., 
51, pi. 1; Sweet Melon, kharbuja, karhuz, kharmuj, tarbuj, dungra, chibuda, 
gidhrOy zaghun, sarda, vellari^verai, mulam-pandu, remo, etc. 

Most of the early travellers speak of the best melons of India being grown 
from imported seed. The Emperor Baber makes, in fact, no mention of Indian 
melons, but extols those of Samarkand. So also in Akbar’s time none of the 
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fivo sorts Hf)okeri of in tho Ain-i-Akbari (Blochmann, transl., 65) were Indian; 
all are statofl to liave come from JBadakshan or Kabul. Linschoten [Voy, h. Irid. 
((h 1. Hald. Soc.), ii., 35) observes that the Indian melons are not so good as those 
of Spain, and have to be eaten with sugar. Tavernier speaks of the Indian 
m(*loriH as grown from Persian seed. Firmingcr {Man. Gard. Ind. (ed. Cameron), 
l‘)()4, 225-‘)) mentions .several kinds of melons as specially excellent. The 
In^st or first (;lass is the sarda, a native of Kabul, which does not succeed in 
India ; tho secujnd is also a Kabvil melon successfully grown in India. Aitchison 
{Prod. W. AfyJuin. and N.K. Persia, 48-9; Kew Bull., 1894, 75) is of opinion 
that tho sartla failed because it was not imderstood. The early supply con¬ 
sists of ordinary good melons, but the later, when ripened with frost, is the 
sarda j)ropc^r. It is eovcTod over and left to mature slowly, ^oino sarda melons 
siait to Kew in 1894 arrivcsl in excellent condition, and from the seed thus 
obtained good fruits w(‘re grown at the Royal Gardens at Frogmore and olso- 
when^^ It is behoved that sarda melons might bo exported to Europe, whore 
they would feteli good prices as winter fruits. The third and perhaps tho 
linest of tho Indian m<4ons is the safedah or white melon of Lucknow, which 
IS grown in sandy loam along tlio banks or in the dry beds of the Gumti. It is 
t hi' si/o of a very largo orange, (lattened at both ends and white inside and out. 
I(. would apiK'ar, however, that so far back as 1800 tho Lucknow melon had been 
allowed seriously to deteriorate, so that perhaps its present condition miglit 
he cnnsiderably iinproved. In The Indian Agriculturist (Juno 12, 1866) Dr. 
L. Lonavia gave' an interesting account of this deterioration, and urged that 
I'lforts should bo madi^ to improve tho stock of the ''chitla*' or “speckled’* 
melon of IiU(!know. 

'I’hi^ -Melon from an agricultural point of view is the most important species 
of lh(‘ gi'iius 4 and is e.xtcmsively cultivated for its fruits on tho sandy 

banks of Indian rivers. So .soon as the water has falkm from the white .sandy 
ha.!d<s of (he Ganges ami Jumna, for example, pits are dug and tilled with manure 
wilhin which (In' nuJon-sei'd is dc^posited. These pits act as forcing-bods and 
ju(' protc'cled ag linst .sand drift by grass and thorn hedges constructed around 
( hem. L('ss immure is rt'quired when the silt of the river is of fairly rich quality 
and c(»n(ains organic- mattc'r. vSemedimes, as at Ahmedabad, the plants are sown 
in (renclu's instead of pits, d’hey continue to fruit as a rule from April until 
du' rising of thc» watc'r in .Iiino overwhelms and destroys tluan. A popular 
accomd. of the Indian imdons may bo found in Indian Planting and Gardening 
(()c(- 3, 1904), and interesting de.scriptions of t he growth of melons on the floating 
gardens of Kashmir are given by Moorcroft {Agri.-Hort. Sac. Ind. Trans., i., 70), 
by Rividt {Assess, Pept. Mir Bahri, 1898, 16), and by Lawrence {Valley of 
Kashmir, 345 -8). 

The flattcMiod and elliptic seeds yield a sweet edible Oil. Somler says the 
(|uan(ity they contain is about 30 per cent, and that a considerable trade in it 
exists from the Ghimxse port of (Jiefoo. It. is a light thin oil, which dries slowly 
and in addition to Ix'ing eaten is employed in the soap industry. According to 
SiMuli'r a considerable quantity wais formerly exported from Sierra Leone and 
Lagos, but the low prices offered have killed the trade {Trop. Agrik., 1900, 
li., 525). 'The seeds are also used as a cooling Medicine, though it is doubtful 
if tho.si' of the various .species are distingui.shed. In fact tho seeds of f*. .livto 
are commonly sold all over India as a cooling medicine in admixture with those 
ot 4'. ('(If ntHisshna, MlvninvitNU veri/era and 4'itrulltts rttiffaB’itt. Melon- 

s«'cds are also commonly used as a flavouring ingredient— hlumg- 7 nas,sala. [Gf. 
Cannabis saliva, p. 258.] 

I>ests. I’artu ulars of the cultivation of Afghan and Baluch melons in the 
Lower IVovmci's, together with a description of the life history of the trouble¬ 
some meloii-lly, may be found in Ja.s. Cleghorn’s most useful paper {Journ. 
Agn.-tlort. Koe. Ind., n.s., 1891, ix., 63-82). The melon is also attacked, like 
other cuciirbitaceous fruits, by a small red beetle. [Cf. Imi. Mus. Notes, i., pt. ii., 
92-3 ; iii., pt. v., e7-8 ; iv., pt. i., 32-4, pt. ii., 92-3.J The wood-ash preven¬ 
tative', usually adopted by the Natives, must bo detrimental, and probably a muslin 
tramo would be found more effective, since only tho young seedlings suffer as 
a rule. 

(a) Var, Momordlca, Ro\b., sp. ; Duthie tind Fuller, l.c. 50, pi. xlix.; Banerjoi, 
Agri, CutUick, 1893, 116. The phut ov phunt,phuti, kachra {\ii\Tipo),tuti, kakari-kai, 
pedda-kai, thakhwa hwu'cy, etc. Mentioned as phooth in the Taleef Bhereef, and 
according to Dutt has a Sanskrit name, ervaru. Although now reduced by 
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botanists to a variety of r. .Ve/o the fruit is cylindrical, smooth (not fluted), 
mottled yellow and green and more like the cucumber, except that it is less 
scabrous and larger. There are several distinct forms met with in the hot and 
rainy seasons. It is cultivated in cotton or maize fields, etc., here and there 
throughout India, and when the fruit has burst, which it does spontaneously, 
the flesh is mealy but not sweet, though palatable when eaten with sugar. When 
young the fruit is a good substitute for the cucumber, and kachm is in fact a 
valuable vegetable. 

(/3) var. utillsslmus, Roxb., sp. ; Duthie and Fuller, l.c. ii., 55, tt. liii., liv. The 
kdkriy kdkur, or kdnkur, kukriy dasray^ velliriy knkkariky kakadu kakdiy tarkakdiy 
takhvGy tavashiy etc. This melon approaches the cucumber. According to 
Biichanan-Hamilton {Slat. Acc. Dinuj., 1833, 19G) it is the fifth most important 
fruit. It varies from short oval to elongate (sometimes three feet in length). 
When young it is covered with soft down and is pale green in colour, but witli 
age changes to dark green or white and bright orange when fully ripe. It is 
cultivated in Bengal, the United Provinces, the Panjab and Western India, etc., 
during the hot weather and the rains. It prefers a dry, loose, open soil. After 
manuring the ground should bo laid out in beds and tliree or four seeds sown 
three feet apart. Being in season long before the cucumber, the young fruit 
is much oaten by Europeans as a substitute for that vegetable, tliough it is 
somewhat insipid. Kakri is moreover an important article of Food with the 
poorer classes during the hot montlis. When half-grown it is pickled; when 
ripe oaten raw or in curries. The seeds are pressed, dried, ground to meal; 
the oil expressed from them is used with food, in medicine, or in lamps. It 
seems probable that some at least of the forms .spoken of by authors ns 
cucumbers should in reality bo plac.etl under the present plant. 

C. sativus, Linyi. ; Dutliic and Fuller, lx. 53 4, tt. Ji., lii. ; Sen., 
llept. AgrL Slat. Dacca, 1889, 47 ; N. N. Bancrjei, Agri. Cuttack, 1893,115 ; 
Firminger, lx. 169. The Cucumber, khiray kaknai, kakdi, sasd, muhevehri, 
dozakaia, sante kayi, trapusha, sukasa, thagwa, Idr, etc. 

There seems to bo no doubt that one at least of the original homos of the 
cucumber was in North India, and its cultivation can be tra(*od to the most 
jmciont classici times of Asia. lioyle’s (a plant wild from 

Kumaon to Sikkim) is in no important respect different l)otanically from f*. 
MfttictiH, though it has distinctive vernacular names {air-dlUy 'pdhari-in-drayan, 
etc.), and is collected and used as a substitute for iutioetjnth {Illuat. Him. hot., 
t. 47). The classic and other European names for the cucumber, as stated by 
Do Candolle, would seem to point to a European cultivation quite as ancient 
as can be shown for Southern Asia. Hehn {Kulturpfl. und liaust., 6th ed., 
1894, 308-14) gives a useful account of the historic and etymological considera¬ 
tions. Briefly it may be said that he, and his editors Schrader and Englor, 
refer most of the early names for the cucumber, the melon and the gourd to the 
uses of certain forms of these fruits as water and oil bottles. [Of. Cucurbita, 
p. 441, and La^enaria, p. 700.] 

There are two primary forms of cucumbers:—a creeping field plant of the 
hot weather, and a garden climber of the rainy season. The former has small 
egg-shaped fruits {mandi kakuri of Orissa) and is sown in drills in February or 
March, preferably in rich soil. The latter or rainy-soason varieties have muc.h 
larger fruits {kantali kakuri), dark-green or creamy-white, changing to rusty- 
brown when full grown. The rainy-season varieties are the most common, being 
eaten by both Natives and Europeans. The hot-.season forms are also, however, 
eaten either raw or cooked in curries. Gathered in a young state they are 
generally known under the name gerkin or gherkin, and constitute a much- 
prized vegetable ; they are also very extensively pickled and eaten in that form. 
It would thus seem fairly certain that the gherkin of India is the hot-season form 
of r. and not the somewhat doubtful i\ AnytnUn of the West Indies. 

Sir J. D. Hooker {Bot. Mag., t. 6206) has described a special form of cucumber 
that seems peculiar to Sikkim. 

In the hot-weather supply three sowings are usually made, namely at the 
end of February, in the middle and at the end of March. The seeds are sown 
along both sides of drills, the drills being one foot apart. In dry soil, water is 
given immediately after sowing and subsequently every ten days, but not too 
liberally. The rainy-season forms thrive with little care, and at© always sure of 
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CUCURBITA 

Squash and WILD CUCUMBEIIS 

Pumpkin 

yielding a good crop. The creamy-white kind (“ VMiite Turkey **)i8 regarded as 
one of the best forma. European cultivation has recently completely changed the 
character of the plant met with in Indian towns. \Cf Ind. Oard., Dec. 21, 1899.] 
Still it is a curious hict that although the cucumber is now fully acknowedged 
to be a native of India, rno.st of the fine English forms cannot be grown in 
that country. 

Karit, C. trigonus, Boxh., FI. Ind., iii., 722; also C. turhinatuSj Roxb., 

Katvel. ^23 ; Fharmacoq. Ind., ii., 65-7 ; Kartikcr, Pois. PI. Bomb., in Journ. 

Bomb. Nat. Hist. Sac., viii., 99-106, pi. G. : Duthio, FI. Ufyer Gang. 
Plain, i., 373 ; Prain, Beng. Plants, i., 522 : Cooke, FI. Pres. Bomb., i., 535 ; 
a. pseudo-colorgnthis, Royle, 111., 220, t. 47, f. 3 ; C. pubescens. Wall; 
Royle ; Wight, etc. The Jcdtvel, karit, pam-budinga, pulcha, puchcha, bis- 
lumha, hislambhi, etc. An annual or perennial (;liniber not cultivated, met 
wilh throughout the greater part of the drier upland tracts of India, 
.\fghanistan and Persia. 

Tlio name Tndrnyan sometimes given to it more correctly denotes ntrumtft 
4 hut I strongly suspect these two plants, and also the so-called wild 

statics of satirus (i\ Ha tuf trivhu, /?o(//p) havo bocn miich confused by economic 
and even by some })ofanic writers. The character of simple bifurcated tendrils 
would, if rigorously applied, almost of necessity involve the transference of one-half 
tlio sheets in most herbaria from tUraUaN iofov't to favtituin tt-lffotittH. 
Indeed, all the examples of iitraiiaN with small deeply dissected leav^es 
have simple tendrils, and can with difficulty bo separated from i ^vutnis iPNetrdo- 
voiaoffnfitis, Houiv. Tt is nocossary to draw attention to this circumstance since 
the properties of the kariti\vt not differ materially from thoso of the true f'olocyutti, 
Ibit tho plant of the sandy deserts is very different from that of the Himalaya, 
and there may be two or more species; but if so, then they have been very in- 
difh^nmtly described and identified. Roxburgli pointed out that his r. tviyonuM 
n'sernbles v'ory much i'. Lmn., uar. MtiHsNiaia, and Prain says triyonuH 

is sometimes considered the original source of tlio melon, and may equally be a form 
of that plant whieli had bocomo feral. 

'riio seeds yield a lixed Oil by boiling, which is used in lamps by the poorer 
classes. Tho pulp of the fruit is bitter and similar in quality to Votovyuth. 
It is not, howev^or, possible to ascertain definitely the exact industrial and 
iiK'dicinal value of this species until tho ambiguities above indicated have been 
removed. 

DE.P., CUCURBITA, Lhm. ; FI. Br. hid., ii., 621-2; Cooke, FI. Pres. 

ii., 638-42* Bomb., 1903, i., 547 ; Dutliie, FL Upper Gang. Plain, i., 377 ; Prain, Beng. 
Planls, 1903, i., 524 ; CtK'UHBiTACE/ii:. 

History,—Considerable confusion appears always to have existed as to the 
history and nomenclature of most cucurbitacoous plants. It seems probable 
(hat European pre-Tdnn;can names are suggestive of the first uses to which the 
fruits were put, but can hardly bo accepted as separately denoting tho modem 
gem*ra and species, ddius, for example, Pliny {Hist. Nat., bk. xix., ch. 6) ob- 
Wator and f^crves that cucurbita(*oous fruits had long been used as wine-bottles, but in his 
Oil Bottles. <k\y were just coming into fashion as water-pitchers at tho baths. Helm {Kulturpfl,. 

nml Haust., (>th cd., 304-14) derives conjecturally Cuvatnin and C'Mourbifrt 
from cumcra and corbita, low Latin words, the one moaning a covered vessel, 
the other a basket (CJerm. korb). Hence perhaps the remark by Columella [De re 
East. (od. (Jesnoro, 1773), xi., 3, 49), these fruits “ are well suited for employment 
ivs vessels.” Incidentally it is worth noting that many of the early glews bottles 
retioverod from tlio Thames, Tiber and Seine are obviously modelled on the 
bottle-gourd {i.ayena»ia vaiyarin), and some of the bottlos used for Italian 
vyinos are to-day of that shape. It is thus not surprising that statements some¬ 
times applieil to Vuravhita should have to bo transferred to r.ayenaHa or 
itrainvaNa or vicc versci. Still more frequently are the various species of 
4 in'firhita confounded one with the other and their vernacular names in all 
countries interchanged. Brief botanic diagnoses for the purpose of facilitating 
distinction become accordingly almost imperative. 

440 




CUCURBIT'A. 

RED, YELLOW, AND WHITE GOURDS pbpo 

Vegetable Marrow 

C. maxima, Duchesne ; FI. Br. Ind., ii., 622 ; Bentham, Rev. on D.E.P., 
Genni storici of Targioni-Tozzetti, in Journ. Roy. Hort. Soc., 1855, 146 ; 638-40. 

DC., Orig. Cult. Plants, 1884, 249-57; Asa Gray, Seient. Papers, 1889, i., 

332-41 ; N. N. Banerjei, Agri. Cuttack, 1893, 116-7 ; Cooke, FI. Pres. gourdT' 
Bomb., 1903, i., 547 ; Duthie, FI. Upper Gang. Plain, i., 377. Squash-gourd, 

Yellow-gourd, Red-gourd, Spanish-gourd, Turban-gourd, etc.; lal hhopali, 
kala-bhopala, haitalu, haitaka-kharu, kadu, toohm kudu, gaduwa, pushini, 
gummadi, erra-gummadi, mattanga, kumhala, shwe-pay-on, etc. A plant with 
five palmate leaves, having the lobes rounded, the sinus narrow, and the 
petiole nearly as long as the blade, but not prickly; fruiting peduncle round, 
smooth ; corolla lobes curved outwards; calyx segments lanceolate-linear. 

Duthie says that the ovidonco obtained from historic research favours an Habitat 
Asiatic origin for this plant, C. Sprenger {Bull. Tosc. Ortic., 1893, 333) says a 
wild form, tnajcima {sylrvHtriM), has been found in the Himalaya which is 
supposed to be tho parent of all the large-fruited gourds in cultivation. [Cf. Kew 
Bull. (add. ser.), 1900, iv., 120.] Asa Gray is disposed to accept it as American, 
and in support of that opinion mentions that its name ‘‘ Squash ” is American. 

It produces the largest known cucurbitacoous fruit; examples weighing as much 
as 240 lb. have been recorded. The principal varieties have already been denoted 
by the citation above of European names. It is cultivated in most warm and Cultivation, 
temperate parts of tho globe. In Upper India the seed is sown in the rains 
and the vegetable oaten in tho cold season; but in Bengal it is often sown in 
October, and Banerjei says that in Cuttack it is sown in February-March. Both 
the seeds and the Oil expressed from them are used in medicine. The fruit Oil. 
when young is used as a Vegetable, and when mature will keep for months if Vegetable, 
hung up in an airy place. It is, like most other forms of i ueurbUu. extremely 
valuable as a vegetable during camping expeditions, since it will keep for months 
and withstand severe handling. It is largely used by the Natives in curry. In 
German East Africa the young leaves are eaten like spinach. [Cf. Berichte iiber 
Land-und Forst., 1903, i., 4i9.] In Assam the young leaves of f'. i*vpo are 
similarly eaten as a pot-herb. 

C. moschata, Duchesne; Duthie and Fuller, Field and Garden D.E.P., 

Crops, pt. ii., 58 -9, pi, Iviii-lxi. The Musk-melon, Melon Pumpkin, “•, 640-1. 

silaphal, saphari khumra, mithd-kaddu, kalCdudhi, etc. Musk- 

Leaves as in tho preceding, but very often marbled with whitish blotches ; 
petiole hairy but not prickly ; fruiting peduncles angular and furrowed ; calyx 
segments of the female flower large foliaceous. The Musk-melon is described 
in the Ain-i-Akhari (Blochrnann, transl., 04-5) as distinct from the melon, so 
that it appears to have been known in India from fairly ancient times. Baber 
{Memoirs, 1519, 328), for example, in his description of tho citron, compares it 
with the Musk-melon. There are two primary forms of this plant, one bearing 
smooth and the other fluted fruits ; the former is oblong in shape {f\ moMvhata 
proper), and tho latter a flattened spheroid (<’. weiopeyo, Roxb.). 

The plant is now widely cultivated in both hemispheres and requires a warmer Cultivation, 

climate than either f. mfi.n-ima or i*epo. It is grown as a field crop in Area. 

Northern India, and tho yellow flesh is extensively cooked and eaten as a vegetable 
throughout India. There appears to be a small form, about the size of a turnip, 
which is grown under the names tendus (Bignor), teridu (Duab), tindu (Panjab), 
and which makes a delicious vegetable when young or half ripe. This is men¬ 
tioned in the Ain-i-Akhari (1590, l.c. 66) as a sweet fruit. 

C. Pepo, Linn. ; FI. Br. Ind., ii., 622; Taylor, Topog. Slat. Dacca, D.E.P., 

1840, 139-40 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 170 ; 641-2. 

Sen, Rept. Agri. Stat. Dacca, 1889, 46 ; Duthie and Fuller, l.c. i., 377. The I^umpkin. 
Pumpkin, White-gourd, Vegetable Marrow (vnr. ovifera), kumra or 
kumara, safed kaddu, lanka, kaula, kohala, petha, bhunga, etc. 

Leaves 5-palmate, sinus broati and segment pointed ; petiole as long as the 
blade, the hairs of the lower surface hardened into prickles; corolla nai-row 
towards tho base and lobes erect; calyx-segments linear lanceolate ; fruiting 
peduncle woody, strongly grooved, and marked with ridges. 
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CUMINUM 

CYMINUM 

Cumin 


THE CUMIN 


Cultivation. 


Oil. 


D.E.P., 
ii., 042-6. 


'I’he kurnra is laontionod in many of the ancient Sanskrit works, but f'. repo 
and itetiiuvoHo eerifevn were possibly confused or not distinguished. The 
I’umpkin is often mentioned as a native of America, though this opinion rests 
on Lindlufirner’s observation “ apparently indigenous.” Asa Cray {l.c. 333), 
(“ojnrnenting on that, says “ no wild specimen lias since been received from all 
(hat region (nor from any other).” It is grown in vegetable gardens through¬ 
out tlie greater part of India, and is often seen scrambling over the culti¬ 
vators’ huts, ft is nowhere, however, extensively grown, and rarely as a field 
»TO]). 'I’ho following notes on Indian cultivation are taken mainly from Fir- 
minger {l.c. 171) In South Indui the improved custard and patty-pan marrows 
are ch^lieious vegetabl(‘s, but they only succeed when sown in the early rains. 
'I’law should bo sown in boxes or pans at the end of May. When the first pair 
of rough loavf'S appear the sf'cdlings may be transplanted into richly manured 
f)its, at 5 huit apart, in the kitchen garden. The hardier long-fruited varieties 
will succeed all through the rainy season. Ju Lower Bengal the seeds should 
be sown in the open ground about the end of October to middle of December, 
and t}io^j)lants must have plenty of space to trail over. The best plan is to sow 
two r)r three sefuls in pits 10 inches deep and as many wide, filled with richly 
manured soil. If many seeds germinate, eliminate all (except one. When the 
()lants hav^e formed about four of their rough k'avos they will almost (;ertainly 
be attacked by a n'd beetle, but if they can bo preserved at this stage they do not 
s^MUM to b(> liable to attack later. When they have sot as many fruits as the 
vines will b(^ar the flowers should bo removed. The plants require constant 
end copious watering, and occasionally with licjuid manure, 'fho gourds must 
be gatluTcd when tender, say in May-June, as they rapidly become hard and 
woody. Hoth 'faylor and Son speak of the [lumpkin as a garden and field crop 
<-lmTac(eristi(* of (!ertain parts of Dengal. In the United Provinccfi the sowing 
of (he se(‘d must not be made bef(»re the c'nd of February as the plants will not 
live in th(' cold s<‘ason in that part of India. On th(‘ hills, sow in April and the 
veg('table will be in season in July. Duthio says that in those provinces it is a 
garden, not a fi(»ld <^rop. From Mussourie a scarlet pum|.)kin has recently been 
n'porbMl as brought originally from Kashmir. \Cf. Jouni. Atfri.-Hort. Soc. Ind.y 
ltlb‘2, \ii., 110-7.1 

.\s a held crop in Kuro{H' ami America tho ])umpkin and vegetable marrow 
are grown li^ feet afiart with 12 feet botwtMni the rows. Three seetls ar(^ de- 
positi'd in ('acli spot, and 2 lb. p(>r acre will thendore suftice. Tho yield on 
rich, well-manunMl vi^gtdable soil is from 15 to 20 tons an acu’o. Jii India 
file s(‘eds are pn'servtsl; they yield a clear e<liblo oil, supposeMi to bo of medicinal 
value, 'file use of the fruit as a vegetable is of (‘ourso well known, and the 
raw fruit is said to be an exc<‘llent food for cows. J’he fruits of several species 
of melon, gourd, etc., are eandi('d ami sold all over India both as a luxury and 
ill mediciiu'. Similarly the seeds of these fruits are largely used for flavouring 
ciwtain ]>reparations of Indian hemp, and the root for a nefarious purpose, 
\i/,. t») make the jireparation more potent {liept. Ind. Hemp. Drugs Co?nm., iv., 
42.'^, 41M). jt y. Produce World, 154). 1890; Planting Opinion, Keb. 5, 1898; Journ. 
Soc. ('hem. Indust., 1901, xx., 1003; Pharm, Journ., 1901, 07, 253; Hanausek, 
Micro. Tech. Prod. (Winten and Harlx'r, transl.), 1907, 309-70.1 


CUMINUM CYMINUM, Uun, ; FI. Br. Ind., ii., 718; Phau 
tnacog. hid., ii., 11.3 6 ; Duthio and Fuller, Field and Harden Crops, pt. iii., 
40; 1 )uthio, FI. Upper Hang. Plain, i., .397-8; Cooke, FI. Pres. Bomb., i., 573; 
llMbbiu.iKKii.K. (hnuiu, zira, jiraka, ajaji, kmnihi, zird, ziija, etc. This plant 
is more or less cultivated in most provinces of India, except Bengal and 
Assam. There is, however, fairly conclusive evidence that it is nowhere 
indigenous, though in several districts it would appear to be so far natural¬ 
ised as to have been regarded as wild ” even by competent observers. 

History.—Considerable confusion exists in Indian publications through the 
\ ernacular name zird or jird being given to both cumin and caraway (see Caxum 
Carul, })p. 283-4). A similar mistake is made witli regard to Mffeiin mttiva, 
Hlaek Cumin (p. SI 1). (The authors of tho Pharmacographia Indic-a point out 
that jird or jirana, the Sanskrit names for cumin, as well as the Persian zhireh 
or zireh and all tla' Indian vermwular names, appear to be derived from the root 
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CURCUMA 

THE YELLOW AND BLACK ZEDOARIES caulina 

Arrowroot 

jri and to allude to the digestive properties of the seeds). The true cuiiiin is Substitutes 
generally regarded as a native of Egypt or of the Mediterranean regions, and 
according to Somlor {Trop. Agrik., 1900, ii., 584) the best sort comes from Malta. 

The historical records of the use of cumin go back to early times. It was a 
common flavouring spice during the 17th century in England, as it still is in 
Germany; it was extensively employed all over mediicval Europe and was 
known even in the dark ages. With the Greeks its small size originated a pro¬ 
verbial reproach —kuminopriatea (cumin-skinning). It is referred to in very much 
tlie same sense in St. Matthew, xxiii., 23. In Europe, however, it has boon dis¬ 
placed to a very groat extent by caraway, but is largely used throughout India. 

The seeds (fruits) afford from 3 to 4 per cent, of an oil which has the sp. gr. of 

0-91 to 0*93. The oil is chiefly employed in Europe in the manufacture of liqueurs. Liqucui-s. 

[Cf. Gildemoistor and Hoffmann, Volatile Oilay 1900, 544-5.] In India consider¬ 
able importance is still attached to the medicinal properties of cumin, which is Modieiiie. 
hold to be astringent and cooling. 

Trade .—The available information regarding tlui Indian acrt'ago of this crop and production 
the average yield are unfortunattily not sufficient to justify an attempt at estimating Trade, 

the total production and consumption. Tlie Unittnl Provinces and the Panjab 
are tlie chief producing provinces. Tliere is a large internal trade. IMadras, for 
example, gets its supplies from Bengal. One of the earliest references to foreign 
trade in Indian cumin is that given by Milburn (Or. Comm., 1813, i., 135). “The 
plant,” ho observes, “which produces those seeds somewhat resembles fennel, 
and grows in various parts of India, Persia and Egypt ; it is an article of trade 
with Surat. The seed is a kind of caraway . . . they are to bo chosen fresh 
and of a greenish colour. There are several sorts of cumin seeds to be met 
with, blit they are seldom imported from India.” At the present day the exports 
of cumin from India show a steady increase. Thus they were 11,304 cwt., 

Rs. 2,22,161, in 1899-1900; 17,385 cwt., Rs. 4,03,875, in 1903-4; and 22,308 
cwt., Rs. 5,00,535, in 1905-6. The modern traffic? is almost exclusively from 
Bombay and Bengal, and the best customers are Ceylon, the Straits Settlements 
and British East Africa. The Ilnited Kingdom takes only from 20 to 50 cwt. 
yearly. But there is a considerable import of cumin across the N.W. land 
frontier and from Red Sea and Persian Gulf ports. The chief trade centres 
are Jabbalpur, Gujarat, Rutlam and Muscat. [G/. Paulua /Egineta (Adams, 
transl.), iii., 203 ; Tavernier, Travels (ed. Ball), ii., 20 ; Bird wood and Foster, 

K.T.C. First Letter Book, 199, 317, 480.] 

CURCUMA, Liuu, ; FI Br. hid., vi., 209 1(5; Cooke, FI. Pres. D.E.P., 
Bomb., ii., 729-32 ; Prain, Beng. Plants, ii., 1040-2 ; StffTAMiNE.^:. ii*» 652-71. 

,1. G. Baker has described (in FI. Br. Jnd.) twenty-nine species under this 
genus. Some ten of these are more or less of economic value and two of con¬ 
siderable importance. It may sufHce, therefore, to give a few jottings regarding 
the unimportant economic species, under the present introductory note, and to 
thus concentrate attention on the two chief plants :— 

C. Amada, ftoxb., in Aa. Rea., 1810, xi., 341 ; the Mango-Ginger, am-lialdi, Miingo-Gingcr. 
dmddd, etc., v/hich is found wild in Bengal and on the hills, the tubers being used 
medicinally and as a condiment and vegetable. 

C. aromatica, SaUsb. ; Cooke, FI. Prea. Bomb., ii., 730; Pharnwcog. Jnd., Yellow 
iii., 396-8 ; the wild or Cochin Turmeric, Yellow Zedoary, jangli-haldi, ban- Zedoary. 
haldi, ambe or rdn-halad, etc. This plant, which is a native of Bengal, is practi¬ 
cally a substitute for the true turmeric, and was not distinguished from it 
by Arabian physicians. Used medicinally by the Hindus in combination witl? 
astringents or with bitters and aromatics and exported to Europe for use as a 
substitute for turmeric in dyeing. It is chiefly grown at Alwaye, north-east of 
Cochin, and is also collected in Mysore, Wynaad, etc. The unpeeled root fetches 
Rs. 24 to 25 per candy of 5J cwt. 

C. csesia, ffoxb.; the Black Zedoary, kdld haldi, is wild and cultivated in Black 
Bengal and chiefly used as a cosmetic. It is one of the two zerumhdda of modem Zedoary. 
Persian writers. {Cf. Aitchison, Notes on Prod. W. Afghan, and N.E. Persia, 15; 

Pharmacog. Jnd., l.c. 403-5.] 

C. caulina* Graham ; the chavara, chowar of Mahableshwar; C. leucorrhiza, 

Roxb., of Bihar, often specially designated tikor or tikhur ; C. pseudo-montana, 

Graham, the sinderwani or sinFUirbar of the Konkan ; and C. rubescens, Roxb., 
of Bengal, are all said to yield arrowroot that is regularly eaten and which 
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EAST INDIAN AKKOWROOT 


CURCUMA 

ANQUSTIFOLIA 

Narrow-leaved Turmeric , ^ 

bocomeH important in times of scarcity or is used to adultera e 
yiisti/oiht. [Cf. Cooke, l.c. 730.] , „ , t i.' ^ 

Long and C. Zedoaria, Ho.c. ,• Cooko, U. 732. The long and roimd Zedoary, AwcW, 

Bound «hori. zur,wJbM, uruk-cl-kdfur, kich-chitick-kizluir^u, ® 

Zedoarv nlant is wild in tho Eastern Himalaya and cultivated hero and there g 

Zedoary. Koxhurgh obsorverl that it was a native of Chittagong, whence the 

Ikiii^al supply was derived. The round zodoary of the shops 

and eotniiact. Tt has a hitter and strong cam{)horaceous taste. Ine long 
zodoary lias tlio saiix' odour and flavour. The rod powder, abir, used by Hindu^s 
at tho Moll fo.stival was forinorly largely made from the rhizome of this pl^^- 
'I’ho povvdor is purified, drii'd, and mixed with a decoction of sappan-wood. Ine 
rhizomes constitute ono of the most important articles of Native perfumery, and 
a considerable supply is sent from Ceylon to Bombay, the price being about 
Us. 20 to .30 per condy of 7 ewt. [Cf. Ain-i-Akbari (Gladwin, transL), i., 104; 
Milburn, Or. (hmni.^ 1813, i., 203 ; Montgomery Martin, Hist. E. Ind., 1838, 
iii., Eaiihis /Kqinetd (Adams, Comment.), iii., 434-6; Pharmacog.^ l.c. 

300-403 ; Firmingor, Man. Card. Ind. (od Cameron), 1904, 378-9.] 


Indian 

Arrowroot. 

11 abitat. 


\\ lUI 'I'libcirt, 


riaiititig in 
Madras. 


\ioJd. 


I’rrp.iradoti 
of Kloiir. 


I’lOflt. 


in Hongal. 

Trade. 


Food for 
l 'luldlTM. 


.\dul(ot;ints. 


Frioo. 


C. ang’ustifolla, Hoxh. ; Pharmacog., l.c. 405 -7 ; Wiesner, Die 
Pohst. (Ics Pflmtzcnr, i., 612-3. East Indian Arrowroot, Narrow-leaved 
Timnoric, tin*, tlblrur, tihir, tankir, tavakhira (tavakshiri), aranit'ke-gadde, 
(iranU-kishangn. kum, etc. A native of the eentral tracts of India from 
the mountains of Bengal to Ihnnbay and Madras and, according to some 
writ(‘rs, of tlie N.AV, Himalaya as well. It is particularly abundant in the 
Oimtral ?roviiic(‘s, especially tlie Upper (jodavari district; a considerable 
trade in fin* tidx'rs ('\ists at Raipur and Malabar. The arrowroot of the 
wild tuber is said to be larg(*ly ])r(‘pared and traded in from Cochin and 
'travaiicoid* to Kanara (Malabar arrowroot). [Cf. Hanausek, Micro. Tech* 
Prod. (Winton and Ihirber, transL), 1907, 46.] 

According to Madras oxp<'ricnce the sots are planted late in autumn in 
pro])erly prepared soil, are watered occasionally during tho dry season, and 
(Topped in January. Owing to tho dryness of tho soil the tubers luivo, as a rule, 
to bo dug up, not plougluM up, and this process is somewhat tedious. The 
yield on tho projxircd soil of the Sydapot Experimental Farm, IMadras, was found 
to b(^ 3,914 lb. of tubers, or 493 lU of prepared flour per aero. A plot cultivated 
in the collogo -10 x peri mental Garden yielded at tho rate of 7,500 lb. of tuber.s 
or 937^6- cf Hour per acre. In preparing the flour, tho tubers, after being well 
washed, ar(^ pulped on a grater and the starch and fibre separated by the use 
of water. It is then straiia'd through a cloth and the fibre thereby separated; the 
starch is again washed, then sun-<lried, and linally broken into fine floiw. If 
sold at 4 amias per lb. tho profit j)cr aero wmuld be about Ks. 400. The resulting 
starch is fin(% and tho best specimens of it have boon ovon compared to the true 
arrowroot (Maranta arundinacea, p. 773), but the granules are flat and always 
stratified. Mr. Nibaran Chandra Chodhury in 1901 wrote an instructive note 
(l(\siTil)ing tlio cultivation of this tuber in Bakarganj, which does not, however, 
differ materially from the iMadras experience and results briefly indicated. 

A fairly largo trade exists in tikhiir or tankir arrowroot all over India. It is 
us<hI as a substitute for ordinary arrowroot, but regarded as less desirable medi¬ 
cally. It is, liowevcr, a favourite article of food among the Natives, especially 
for children. I'he 'rravaneoro arrowroot is reported to be not infrequently 
mix(vi with tho starch of ca.ssava or tapioca (Manihot utilissima, p. 766). In 
Upper India it is said the starch of tho sweet potato is sometimes employed as an 
adulterant, and in J4ombaytho colourless young tubers of tho ordinary turmeric 
are mi\e<l with those of this plant. Of the tra(ie, though known to bo extensive, 
11(3 details are available. Tn Bombay, Malabar arrowroot is said to fetch from 
Hs. 3 to Ks. 4 por maund of 28 lb. 

The late Dr. Lisboa {Notes on Mahahleshioar and Other Indian ArrowrooU 
yielding PI. in Joarn. Bomb. Nat. Hist. Soc., 1887, ii., 140-7) gives much useful 
information regarding this arrowroot. Ho would appear to think that much 
of tho East Indian Arrowroot of Western India (especially that of Mahableshwar) 
is derived from the tubers of uifchenia vanttna, Baker. [Cf. Cooke, FI. Pres. 
Bomb, ii., 728.] He then mentions as substitutes and adulterants to the true 
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CURCUMA 

THE TURMEHIC 

Haldi 

Arrowroot, in addition to i'nt'vtituft anffttsitfoiiu and psetuio-'Moutanfi , tho 
following; — tortuosuui, Schott. ^ and '!'«<•<•« pitittatijida, Forst. 

C. long^a, Linn,; FI, Br, Ind,, vi., 214; Duthie and Fuller, Field D.E.P., 
and Garden Crops^ pt. iii., 41, t. Ixxvii.; Nicholls, Textbook Trop, Agri,, 669-60. 
248-9; Mollison, Textbook Ind, Agri., iii., 186 ; Mukerji, Handbook Ind, 

Agri,, 1901, 359 ; Cooke, FI, Pres, Bomb,, ii., 732. Turmeric, haldi, halide, 
halada, halnd, halja, manjal, pasupu, mannal, arishina or arshana, kahd, 
sanoB, hsa-nwen, haridrd (Sanskrit yellow-wood), and karkrm (the Hebrew 
from which kurkum and Curcuma have been derived), (Lacaita, Appendix 
in Maw, The Genus Crocus, 1886, v.-xiii.), etc. Turmeric is regarded by 
some botanists as a native of India, but the finest qualities were introduced 
from China or Cochin-China. 

History and Races.—Ibn Baithar (1200, ii., 370), quoting a writer of the tenth 
century, says that the Persians call this root al hard, and the inhabitants of 
Basra name it or saffron. Garcia do Orta {GoU., 1563, xviii.) gives 

its chief Indian names, and says that while abundant in Cananor and Calicut, it 
is only known in Persia and Arabia as obtained from India. He speaks of it as 
a form of saffron known to the Arabs as habcL The Ain-i-Akhari gives tho prices 
of the qualities of turmeric, so that it was possibly as well known in India in 1590 
as it is to-day. The plant is nowadays extensively cultivated all over India for 
tlie sake of its rhizomes. There are two main conditions ; one in which a fairly Two Rorms: 
soft rhizome is used as a condiment, being one of the indispensable ingredients gmdiment. 
in curries ; the other in which the rhizome is harder and much richer in colour, 
hence employed for dyeing purposes. Certain qualities of the rhizome are also xrado. 
fairly largely proscribed in medicine. So very different are some of the so-called 
forms of turmeric that it has often been urged they must be produced from 
botanically distinct varieties, if not species, quite independently of tom/a. In 
European trade, for example, there are known the following ;—China, Madras, 

Cochin, Bengal and Java. Tho first mentioned is tho best. Cochin turmeric Cochin. 

is a globular tuber, and usually appears in market cut into slices, it is an edible 

tuber, and is possibly to some extent often anf/uHtifoUa or itHvudo-tninttana 

rather than i'. tony a. But according to some waiters the special qualities of the Qofditlca 

dye rhizome are more a question of age than of specific distinctions. If left in 

the soil for a longer period, or if dried and stored for some time before being used, 

the tubers assume the dye condition. There are, however, special dye stocks 

known as lok-handi-haladi, niada-haldi, jowala-haldi and amba-haldi. These, very Ancient 

possibly, have been produced by tho careful selection of centuries of cultivation. Cultivation. 

The vernacular names of indigenous turmeric could easily have been transferred 
to an imported plant, just as the foreign arrowroot is displacing the indigenous. 

Cultivation, 1. Bengal. —The description of cultivation in Bengal Bengal, 
given by Roxburgh is held by most writers to be in the main applicable 
to the greater part of India. It may, therefore, be quoted here in full. 

The ground,” he says, “ must be rich, friable and so high' as not to Soii. 
overflow during the rainy season su(;h as the Bengalese about Calcutta call 
danga. It is often planted on land where sugar-cane grew the preceding 
year, and is deemed a meliorating crop. The soil must be well ploughed 
and cleared of weeds, etc. It is then raised in April and May, according as 
the rains begin to fall, into ridges, 9 or 10 inches high and 18 or 20 
broad, with intervening trenches 9 or 10 inches broad. The cuttings or 
sets, viz. small portions of the fresh root, are planted on the tops Tiaming. 
of the ridges, at about 18 inches or 2 feet asunder. One acre requires 
about 900 such sets, and yields in December and January about 2,000 lb. 
weight of the fresh root.” From more recent publications it may be 
learned that in Bengal two varieties are grown, the deshi or country 
and the Patna ; the latter is of a richer colour and gives a better outturn. 

The crop is often lifted the first year, but the produce is inferior both 
in quality and quantity to that obtained when left in the soil for a year Months’ Crop. 
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LONOA THE TURMERIC PTANT 


Turmeric 
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'I’lirue Kiu<ls. 
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Yield 
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and niiio months. The cost of cultivation, which is in the main the same 
as that of j^dnj^er (Zinijiher o^rhiafe), is estimated at from Rs. 7 to 
Hs. 15 per hvjha (one-third of an acre), and the yield is variously stated 
at from 8 to 18 maunds. The former estimate (8 maunds) appears to 
refer to dried roots. Another estimate for Bengal (Ind. Planter, Feb. 14, 
1905) gives the cost of planting one higha as Rs. 22-8-0, and the net 
])rotit -allowing lf> maunds of fresh turmeric to the acre) as Rs. 25-8-0. 
Banerjei {A(jri. i/ultack, 1895, 102-5) speaks of Cuttack having three locally 
grown roots, collectively designated country turmeric, and one imported 
from the Tril)utary Stales known as kuarjmria. Of the local forms dhanna 
is most highly prized for its flavour, and like the qangakuria is long in 
shape, wliile the hadua is round. The last mentioned is strongly flavoured 
and dis(Sird(‘(l for cooking purf)oses. The is said to be often left 

in the fields for fiv(‘ years before being dug up, and is sometinms manured 
with l)nfTalo-l)lno<l. Mukerji says tin* outturn of turmeric boiled and 
(Iril'd conics to about Hi maunds per acn^ and of fresh ginger about 50 
maunds, but as much as 150 maunds have bei'ii sometimes obtained. 

2. United Provinces. Tn these jiroviuces the crop is very evtensively 
cultivati'd in Kumaon and (larhwal and constitutes an im])ortaiit article 
of e.xport. Irom tin* lowi'i* hills. It is grown in jungles where nothing else 
can be raisi'd, as wi'll as in the opc'ii Duns and Bhabar. It is planted in 
April May and gatln'riMl in Nov<*mber. The cost of cultivation is calcu- 
lati'd in Kumaon at Rs. 56 per a(!re, tin* croj) being worth Rs. 75. Tn 
the Cawnpore district it is grown wiihgluddn {('tdorttsHf ttitfif/ftoutfHi) 
and re(|uir(‘s almndant irrigation. It is planted in June and gathered 
in .lanuarv, tin* yii'id b(*ing 2,fKK) lb. fresh roots to the acre. 

5. Pnnjab. -Tuviuov'w is uot oft(‘n (udtivated in this province, though 
in the Kangra district it is considered (pute as remmu'rative as sugar-cane, 
and in addition only occ-upies the soil si.\ months (May -June to October-- 
Novemb('r). Tt requiri's much laire and a liberal supply of manure. 

•t, Hombny. Mollison (l.c. 186) observes that there are two forms, 
till* hard, highly colouri'd rhizome, used as a dye, and the large, soft, pale- 
coloured ('dible root. Turmerii^, he says, does best in the medium black 


soil of the Deccan, espe(uallv where naturally well drained. In Gujarat, on 
garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc., 
or (as a suliordinate crop) with ginger. Where mixed with yams it is the 
(hief cro]), and aliout l,8(KT to 2,000 lb. of turmeric with 600 to 700 lb. of 
yams are reijuired to plant an acre. If planted in May the crop may be 
collected in De(*emher February, but neither the turmeric nor the yams 
are damaged by b(*ing left in the field after maturity till convenient, since 
imiimnity. ill the Bombay Presidency turmeric enjoys a practical immunity from 
disease. Two crop-tests (1896) in Surat, of mixed turmeric and yam, gave 
an average to theacreoi 14,200 lb. (127 cwt.) of green turmeric, worth about 
Rs. I per 60 lb., and the cost of cultivation per a(!re Rs. 159-8-0, thus 
l(‘a\'ing a net profit ol about Rs.77 an acre, with the yams over and above. 
Madras. 5. /ffarfras. In Coimbatore it is said that turmeric is grown with yams, 

maize, castor, hrinjal, etc., the rhizomes being planted on ridges in June- 
.lidy and dug up in March April. As a rule turmeric is not grown more 
than once in three years and is followed by rugi and faddy. The cost of 
( ulfivation seems to be about Rs. 116 per acre and the produce from 
5,0(H) to 5.(KK) lb. of pri'pared turmerii! (value Rs. 120 to Rs. 200) and of 
yams 6,250 lb. (value about Rs. 200), but the actual yield of each crop 
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when grown together is probably much less. Of North Arcot, A. F. Cox 
(Man. N. Arcot, 1895, i., 276-7) says that the plant occupies the ground 
for nearly a year. Ten maunds are sown to an acre and the yield is about 
200 maunds. When prepared as a condiment the root is called kari 
manjal (Tamil) and kura pasupu (Telegu), and when prepared as a dye it 
is saya manjal and saya pasupu. Buchanan-Hamiltoii (Journ. Mysore, 
etc., 1807, i., 328-9 ; ii., 450, 469 ; iii., 85-6) gives a full ac^count of the 
cultivation witnessed by him. 

The above review has been deemed desirable since no single person 
has studied province by province the production and yield of turmeric. 
It may have been observed that the yield per acre and the duration of the 
crop are matters of the greatest obscurity. This seems due to various 
sources of error : it is often a mixed crop ; the returns are giveii in maunds, 
a measure that may vary from 82 to 25 lb. ; it is often not possible to 
discover whether the figures mentioned refer to dry or greim tubers ; and 
lastly, ignorance regarding the ra(;es of plant grown. It is diflicult to 
believe that soil or difference in methods of cultivation could account for 
a range of from 15 to 262 cwt. per acre. 

Preparation of the Rhizome. —Various systems of preparing the 
rhizomes for market apjjear to be in vogue. In Bengal they are cleaned, 
stripped of the fibrous roots and lieated gradually in earthen pots, the 
mouths of which are carefully closed by lids fastened with cowdung. The 
rhizomes are thus stewed in their own juice and freed thereby of the raw 
smell. Afterwards they are dried in the sun, for nearly a week, being 
protected at night from dew. In some localities (especially Madras) the 
rhizomes are boiled in water, to which a little cowdung has been directly 
added, this practice being believed to proteijt the tubers against insects. 
In the United Proviiujes the bazar-turmeri(t is ])repared by boiling and 
drying in the sun. In the Kumaon district the prepared roots are soaked 
in lime-juice and water instead of being boiled anew. In the Fanjdb the 
drying is done by artificial heat. 

Uses of the Turmeric. —When intended to be used as a dye the 
rhizomes are boiled a second time, powdered while still wet, and a decoction 
made of this paste with water. The history and properties of turmeric 
Dye have been very fully dealt with in the Dictionary and it is unnecessary 
to repeat the details here, though desirable perhaps to invite attention to 
recent publications. Formerly turmeric dye was very largely used in 
India at marriage ceremonies, etc., but this practice has considerably 
declined of late. On ceremonial oc.casions it was also largely employed to 
rub on the skin, and is so used to this day. [f//. N. N. Banerjei, Monog. Dyes 
Beng., 1896, 15 6.] The dye is cheap, easily prepared and easily removed, 
but these conditions are also even more characteristic of aniline dyes, which 
consequently largely replace the old vegetable dyes. The principal use 
of the dye in India at the present day is as an auxiliary to such other 
dyes as al-dye {Morinda thirtoria), safflower (Crtrthfamts), lac dye 
(Tnvhardia), etc., etc., and in the production of shades of green along 
with indigo. It is still fairly largely employed in calico-printing and in 
the coloration of Native-made paper. In Bengal it is extensively employed 
in dyeing cotton clothes, toys and other articles of sola pith (.ffischynomene 
aspera, pp. 29-30). In the United Provinces it is said to be more 
commonly used as a condiment than as a dye, and is as a rule grown along 
with Colocasia antiquorwtn (Hadi, Monog. Dyes, U. Prov., 1896, 77). 
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Mordants are rarely required with turmeric since the dye attaches itself 
readily to wool, silk or cotton. Calcutta dyers, however, obtain a brilliant 
yellow by mixing turmeric with matti (carbonate of soda, p. 51). The 
use of borax (see p. 172) in Kumaon is dependent on an important chemical 
feature of the dye. The dye is fleeting, but Fawcett {Monog. Dyes, Bomb,, 
1896, 16) says that the colour can be made more or less fast by adding to 
the alum solution a preparation of pomegranate rind. The use of vege- 
ta))le acids to clear dyes is common all over India, and these are often 
spoken of as making them permanent, though that is not so. Thus, for 
example, Duncan (Monog. Dyes Assam, 1896, 22-3) observes that in 
Cachar a light yellow dye is produced by boiling turmeric with a “ sour 
lernon-like fruit called thaikar.^'* Alkalis deepen the colour, making it 
almost^rcd, while alum purifies it. For this reason a common test in India 
for alkalis is paper saturated with an alcoholic solution of turmeric. The 
action of the alkalis turns the paper brown. In Furope turmeric is still 
cm])l()yed in dyeing compound shades of wool, usually in conjunction with 
orchil (a juirple lichen-dye from HoccvHa finrforia) and indigo extract. 
It is rar(‘ly used on silk (Eawson, Gardner and Laycock, Diet. Dyes, etc., 
]9i)l, 339). Lastly, turmeric is said to be employed in the adulteration of 
mustard and to colour varnishes. For the uses of turmeric in Medicine 
the r(?ader is referred to the Dictionary or to the Pharmacogra'phia Indica, 
(iii., '107-M)) where also will be found a long discussion of the Indian 
ceremonial utilisations of the dye. As a Food adjunct turmeric is chiefly 
employed in curries, of which it is an indispensable ingredient, and in 
colouring food-stufls, etc. The leaves are used as a condiment, especially 
with tisli, which are wrapped up in them and then fried. 

Tin* nuuh'r will find much useful information regarding commercial 
turmeric in Jlanausek’s Microscopy of Technical Products (Winton and 
Barber, transh, 1907, 262-6), the appearance under the microscope of 
the various grades, their adulterants, and methods of examination of the 
sam(‘ Ixung fully exemplified. 

Production and Trac/e.—Recent nfiurns do not show the total area 
under this crop. Mollison speaks of 5,300 acres as the Bombay por¬ 
tion in 1898, and the olficial statistics for 1905-6 show the area to have 
been 5,581 acres, of which 4,414 acres were in Satara district alone. Some 
y(‘ars ago the total for all India was estimated at 56,500 acres, but the ex¬ 
tensive use of the tuber and the remunerative character of the crop would 
suggest that the total Indian acreage may be considerably larger than that 
mentioned, though, as stated, it is impossible to furnish the exact acreage. 

Tile exports of turmeric to foreign (countries show considerable fluctua¬ 
tions. Milburn (Or. Comm., ii., 542 -3) gives the imports into England by 
the East India Company in 1805 as having been 422 cwt., valued at £1,052, 
and the duty £2 Klv. per cwt. The Exports from India amounted 
in 1899-1900 to 48,000 cwt., valued at Rs. 5,78,199. In 1901-2 the 
figures were 82,436 cwt. and Rs. 9,40,215 ; in the following year they 
rose again to 126,076 cwt. and Rs. 9,87,577; but sank in 1903 -4 to 68,234 
cwt. and Rs. 4,52,653; in 1906-7 to 62,216 cwt. and Rs. 7,08,967. The 
bulk of the trade goes to the United Kingdom, the Straits Settle¬ 
ments, Aden, Ceylon, Germany, Arabia, Persia and Turkey-in-Asia. Of 
the foreign traffic Bombay contributed 33,477 cwt. in 1906-7; Madras 
16,231 ; and Bengal 11,988, but ordinarily Madras supplies more than 
Bombay. The total amount of turmeric exported coastwise in 1903-4 
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was 121,540 cwt., valued at Rs. 9,15,556, of which Bengal took 53,308 cwt. 
and Bombay 43,661 cwt. ; the coastwise exports, however, have since 
fallen to 63,122 cwt. in 1905-6. The Bengal supply came from Madras 
and the Bombay from ports within its own presidency. Madras is thus Madras cinef 
the presidency most concerned in the external supply, and Bengal the ‘ 
most dependent of all Indian provinces on external production. Tlie 
total traffic by rail and river was in 1906-7, 641,662 cwt., against 
526,009 cwt. in 1904-5. The chief distributing provinces are usually 
Madras, Bombay and Bengal, and of the ports, Calcu ta followed by 
Bombay are those most concerned. But the rail-boriie v»*affic from Cal¬ 
cutta is a direct consequence of the large receipts by sea from Madras. 

With regard to commercial qualities, Semler {Trop. AgriL, 1900, ii., 639) Oomnieroial 
says that the best turmeric is considered to be the Chinese, especially 
Formosan ; the next the Indian, produced in Bengal, Pegu, and Madras; 
whilst Bombay and Sind afford the worst qualities. As a rule turmeric 
is sold in Europe in powder-form, but if the solid he desired, the rhizome- 
fingers should be chosen big, hard, heavy and difficult to break, deep- 
coloured, with warm aromatic taste and a distinct aromatic, cffiuvia. In 
these directions for selection, Semler practically repeats the advice given by 
Milburn in 1813 (Lc. 542), but it is possible they are (piite applicable to 
the modern trade. The price on the European markets varies from 12-y. 
to 26s. per cwt. 

[Of, Montgomery Martin, Hist. Antiq., etc.y 1838, ii., 834-5; Taylor, Topoq. 

Stat. Dacca, 1840, 139 ; Journ. Soc. Chem. Indust., 1895, xiv., 1079 ; Woodrow, 

Oard. Ind., 1899, 479-80 ; Russell, Monog. Dyes, O. Prov., 11-5 ; Holder, Madras, 

3 ; Giles, Note on Karini Dyes ; Andrews, Ind. Text. Journ., viii., 59 ; Hurst, 

Silk Dyeing and Printing, 84 ; Dutt, Mat. Med. Hind., 1900, 255-6 ; Thorpo, 

Diet. Appl. Chem., 1900, iii., J86-9 ; Allen, Comm. Or. Anal., iii., 458-01 ; Soc. 

Chem. Indust., 1902, xxi., 1559-60 ; Greonisli, Micro. Exam, of Foods and Drugs, 

1903, 286-7 ; Joret, Les PI. dans VAntiq., 1904, ii., 265 ; Blyth, Foods, Their 
Comp, and Anal., 74, 86-7, 141, 490 ; LeacOi, Food Inspection, etc., 1905, 350-3 ; 

Hanausok, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 262-6.] 

CYAMOPSIS PSORALIOIDES, i>r. ; FI. Br. Ind., ii., 92; D.E.P., 

Duthie and Fuller, Field and Garden Crops, pt. ii., 24 -5, pi, xxxv ; Church, 673-4. 
Food-Grains of Ind., 124 ; Mollison, Textbook Ind. A(jri., 'm., 84-5 ; Duthie, Cluster- 
FI. Upper Gang. Plain, i., 247-8 ; Cooke, FI. Pres. Bomb., i., 308; LtiGa- 
MiNOS^. The Cluster-bean, guar, gauri, guvar, kuwdra, kauri, kachhur, 
khurti, dararhi, mutkl, buru raher, pai-pdzoon. A robust annual pulse 
cultivated in many parts of India from the Himalaya to the Western 
Peninsula, and never found truly wild in any part of India. 

Mollison mentions throe forms mot with in Kaira and Baroda Territory, varietins. 
viz. (1) pardeshi, sown sparsely amongst cereals ; (2) sotia guvar, growing 

eight to ten feet high and sown extensively in Gujarat. It is raised as a shade Sha<lo Plant, 
plant to ginger and the leaves are loft on tho ground as green manure ; in the 
garden lands of Surat it is grown with cucumbers, being planted in May and 
irrigated till the rains. Tho pods are used as a vegetable and served like French Vogotable. 
beans ; (3) deshi, the common form with violet seeds, sown as an ordinary 
dry crop and extensively used as cattle-fodder. Duthie and Fuller mention a Fodder, 
form known as deoband kawdra, which is often cultivated in the United Pro¬ 
vinces as a hedge or shade plant. They observe also that when the plant is 
cultivated as a vegetable it is grown on highly manured land near villages, but 
when raised for cattle-fodder is cultivated on light sandy soils. It is sown 
at the commencement of the rains and cut in October. The average yield of 
dry pulse is about 10 maunds to the acre. Qudr is specially suitable as a green 
manure or green fodder crop owing to the amount of nitrogen it contains and its Grr*cn Manure, 
comparative freedom (when young) from fibre. Church gives the nutrient ratio 
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of tlio dry beans as 1:1*7, and the nutrient value 79. In certain districts, such 
as Meerut, whore this plant is regularly and largely grown as cattle food, the 
breed of animals met with is remarkably fine—a high testimony to the care taken 
of tliom. 

CYMBOPOGON, PI Min. Cogn. Pugil, 1815, ii., 14 ; 

Andropogon, Linn., suhgen. Cymho'pogon, Benth. d Hook., Gen. Pl.y iii., 
])t. 2, 1133 ; Hack., in DO., Monog. Phaner., 1889, vi., 592 ; FI. Br. 
Iwl, vii., 202-10; Stapf, Kew Bull, 1906, 302-64; Gramine^. 

I liavc dccid( 3 (l to retain Gffinhopoffon as a separate genus instead 
of placing it under Aroftoijoiu but I confess to being influenced more 
by industrial tlian botanical considerations. While engaged writing the 
brief account that follows, of the Indian economic species, certain speci¬ 
mens v{ore received at Kew, which necessitated a re-examination of the 
genus or rather th<3 sub-g(‘nus Ctfnihoj>o{/on. Dr. 0. Stapf entered on 
tliis study energ<di(‘ally, and his report which has since appeared deals 
with the botanical aspects more thoroughly than can be attempted in 
this work. He has, however, most obligingly permitted me to consult 
liini fn‘(‘ly, and has done me the favour to read through the brief 
abstract of the subj(M't here given, and to offer useful suggestions. It 
may lx* said that tin* practical result of his studies is the definite 
cstablishnicmt botanicaily of the plant that yields the Lemon-grass Oil of 
India as distinct from tln^ (htroiu'lla Oil of (jevlon. 

'TIk' ])rosont mn-y bo (loseri))o<l us a genus of grasses that contains some forty 
s|)t'( i('s, widoly dispersed in the tropics, principally of the Old World, rare in the 
tem|)('rate regions, as also in America. The spocies that are of chief economic 
valuo are aromatic, but it would almost seem as if that property liadbeon acquired, 
or rather was dejK*nd('nt on environment for its existence or its intensity. There 
are four ('Sseiitial (»i)s rt'cognisod by the chemist and in trade. These are Palmarosa 
(K\tsa,), Cdtronella, l.emon-grass, and Ginger-gra.s8 Oils. While that is so, a few 
writers have atlirnnal that’ th(\soare not necessarily the produce of separate plants, 
l)ut may bo a conscijiKmco of climate and soil or of methods of cultivation and 
si-asoMs of colh'ction, or sy.stcmsof prcj)aration if not oven degrees of adulteration. 
It is ci'rlainly tho vase that a species or variety that will yield the oil for which 
it is note'd in one* n'gion, may not do so (or only to a very small extent) in another. 
Ihit \sliilt> (Mivironmont douhth''Ss <‘xoreises a powerful influence, it seems certain 
that tli(' j)ro})erties recognised by tho chemist can alone ho secured by tho culti- 
\atioM of particular forms that aro known to yield these. It accordingly follow’S 
tlial the selcH'tion of st«)ck with this (as with all other cultivated plants) be- 
ronies a (juestion of supremo importance. In India ono or more species of 
i ymbuiHUfatt occiiT fpoiu tlio cxtrcjiio nortli in Afghanistan, Baltistan, Tibet 
and Sikkim, to tho oxtremo south at Capo Comorin. And what is more sur¬ 
prising, some tho forms aro dispiTsod from tho tropical plains to the temperate 
alps, Oiu' exists in tlu* vegetahlo gardens of tho well-to-do from one end of 
India to tho other (a ftwv roots, at most, in each garden), the loav’es being plucked 
and nsi'd in c(H)kery (Firminger, Man. Card, hid., 322). That particular plant 
appears, however, to tlowx'r very rarely, and it has accordingly not as yet been 
^atisla<'torily described. In tho Dictionary 1 assumed, as others had done, 
tliat huirointifan latruiiiM, DC., might bo tho Indian garden plant. Tho name 
lit HI tut suited its properties and popidar reputation. De Candolle has no- 
w lit'n', however, described tlio plant to which ho gave that name, but Nees {Allg. 
(iartenzeit., 1835, 2(15) accepted i. vttyntnH, DC. Recently a fairly extended 
cult i\ at ion of w hat is spoken of as Lemon Grass has taken place in Travancore 
and (\)(diin. The oil obtained from that plant has been jironounced different 
from and very much superior to eitlier the citronella of Ceylon or the rusa 
nf the Deccan. The rapidly expanding trade in this Cocliin oil ha,s caused an 
iiupiiry to he instituted with a view* to extending its cultivation in the West 
Indies. The oft-repeated statement that it exists in India both “ wild and 
eiiltivated” is, however, distinctly misleading. In Ceylon xanlufi might 
he spoken of as systematically cultivated, but there is no production of it in 
India for commercial purpo.sos. 
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C. Martini, Sta'pf, lx. 335-41, 359-60; Andropogon Martini, D.E.P., 
Roxh., and the A. Schcenanthus of most recent authors, but not of Linnaeus ; i., 249-62. 
FI. Br. Ind., vii., 204-5. 

This is the Rusa Oil plant of Northern, Western and Central India, 
which in European commerce has received various names, such as “ Pal- 
marosa,’’ “ East Indian Geranium,” or simply “ Indian-grass Oil,” 

“ Nimar Oil,” etc., etc., the inferior qualities being sometimes returned 
as “ Ginger-grass Oil.” The vernacular names are numerous, but since 
it seems probable that no form of C, Nardus exists as an abundant wild 
plant on the plains and lower hills of the region where the rusa oil is 
mainly produced, the names given in that country must be viewed as 
denoting the present species, except where they may embrace one or 
other of the forms of C, Sr/ta iumt/nfs as well. In South India wild 
forms of both C. Nardus and €. Srhwnanthus are met with abun¬ 
dantly, and the vernacular names for the grass oils of that portion of 
India hopelessly confuse the species. It has been suggested that the 
most general name “ rusa ” or “ nisa-katel ” (abbreviated into “ roshel ” 
and rose oil) is in reality a corruption from “ rose,” seeing that the most 
important use of the oil is the adulteration or fabrication of rose oil. But 
as opposed to that view it may be mentioned that until very recjontly 
(if not even to-day) the people of India were not aware that the oil they 
sell goes mainly to Turkey to be used in admixture with rose oil. The nose oii. 
most general names are — rusa, rosa, rauns, rhausa, rhaunsa, rolnsa, rosha- Sanskrit Names. 
gavat, rohish, also gundhahena, mirchiagand, mircha, makora, gandl, panni, 
chipara bhor, tikhari, tikadi-moti, etc. According to Dutt {Mat. Med. 

Hind., 271) and the authors of the Pharmacographia Indica {lx. 557), 
it is hhustrina, hhutrina or Earth-grass of the Raja Nirghanta and is the 
rohisha of the Sanskrit authors and the5?/ro6’a—the “well flavoured,” and 
the su-gandha —the “ agreeable odour,” of recent classical writers. 

Varieties and Races. —It is a perennial grass plentiful throughout the Varieties, 
warmer tracts of India. There is no very direct evidence, however, of its 
lacing anywhere cultivated, though certain tracts of country are more or 
less protected and regularly leased out for the supply of the grass employed 
in the manufacture of the oil. There are six varieties of the spe^cios, de¬ 
scribed in the Flora of British India, two of which are Burmese plants not 
apparently utilised industrially, and a third would appear to be unim¬ 
portant. Stapf has raised to specific rank the following of these varieties ; 
but while the first mentioned affords the true rusa oil, the others may be 
and in some instances have been used apparently for the same purpose :— 

(а) C. Martini, stapf; A. Martini, Roxh., FI. Ind., i., 277; A. nardoidea, Nees 
(in part); A. pachnodes, Trin. ; A. Schosnanthm, Lisboa, Journ. Bomb. Nat. 

Hist. Soc., 1889, iv., 120. 

This is the plant collected by General Martin in Ballaghat, Mysore, in 
1791-2 and cultivated by him afterwards at Lucknow. There are specimens 
of it in the Kew Herbarium from Kashmir, Panjdb hills, Simla, Almorah, 

Garhwal, Nepal, also the Black Mountains, etc. ; of Bengal from Rajmahal and 
Singhbum ; of the Central Provinces, from Chanda district ; from Bombay ; 
from Rajputana; and lastly from South India. 

(б) C. CSBSiUS, Stapf; A. ccosius, Nees (in part). The majority of the specimens 
of this form seen by me in the Kew Herbarium came from SoiHh India. 

It is evidently the plant of which Herbert de Jager wrote, in 1(58*3, that he 
found whole fields fragrant with it when travelling in Coromandel, and of 
which he found the people of Golconda preparing a perfume. 

’3 (c) C. polyneuros, stapf; A. versicolor, NeeSf in Wight, Cat. n. KOf); Lisboa, 
l.G. iv., 120; 1891, vi., 65; A. poVyneuros, Steud. A South Indian plant, 
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but mention is made of its havong been procured from the Central Provinces, 
and of its existing in Ceylon. A specimen was sent from the Botanic Gardens, 
JSIilgiri hills, with a label bearing the following remark:—“Wild on the 
grassy hills about Ootacarnund and from which species the oil, shown as 
8|)ocinion No. 98, was obtained in Fob. 1902.” 

According to Forsyth (1827) the best rusa oil is obtained from the first 
few cuttings, and an inferior oil from the second crop of the plant. The authors 
of the Ptuirmacographia Indica (1893, 558) say the grass is called motiyci when 
young and of a bluish colour, and soufiya when old and red-coloured. This 
view was also advanced by Lisboa, who speaks of the change from the bluish- 
green to the red inflorescence as a characteristic feature of the autunm in the 
country wliore the grass is at all abundant. Tt would thus seem that certain 
authors often upbold th(3 opinion that the v'ariety vivsius is but the autumn 
condition of the variety or ])orhaps rather that is the less robust 

conditioi.^ found on dry soils as W(91 as the autumn growth of .itartiai. In part 
support of that view' I would point out that while many writers, including the 
original discoverer of tlni plant, speak of it as found on the dry hillsides, others 
repudiate that statement and say it is met wdth only in hiw-lying damp or marshy 
soils {Irul. For., 1901, xxvii., 002). On thoother hand, the strictly botanical view 
of the above \'ari('ties is supported by the author of the Klidtuhsh (lazatteer (1880, 
23), who says there an^ tw'o forms which grow' fnndy at Akrani, the one with 
bluish flovv(^^s, called so phut., the other with white llovvers, called motia ; the 
oil from the last fctclu^s the higher prir*e. Outhie had two specimens sent to 
him by a correspontlcut in the Central Provinces, who strongly maintained that 
they w'cre two (listined- plants. 

Reasoning ba<’k from the chemical results, it would st'-em as if the varied 
(pialities of rusa oil might all bo obtained from one or from more than one variety 
of i'. but that .\HrilttM, w'hilo it yields the varying (jualitios of ci- 

tronolla oil, is not (‘apabU^ of yielding rusa oil as well. The assumption that 
the South Indian eultivat-ors are producing lemon-grass oil from the same plant 
as that from which they have recently begun to produce pahnarosa {rusa) oil is, 
t herefon', notcornn't. And w'hat is ov'on more to the point,the reputation of their 
lemon grass oil, as rich in citral, will V)o destroyed should they take to mixing it 
with rusa. 'riiesi^ both afford goraniol, the perfume for which they are valued 
by the soap manufacturers. \Cf. Gildemeister and Hoffmann, Volatile Oilsy 132.] 

To the* promising new imlustry in lemon-grass oil, definite knowledge re¬ 
garding the individual properties of the plants grown may bo said to prepare 
the way for more rational efforts in production. As already stated, it is essential 
to iMiforci' recognition of four distinct oils—Citronolla, Lemon, Rusa and Ginger- 
gnvss, with varying (pialities of each, and in consecjuence to recognise four distinct 
[ilants as affording those oils. The present species is that wdiicJi yields :— 

RUSA OIL, Central Provinces, —The industry of preparing this oil, 
so far as can be discovercil, is a comparatively modern one. No mention 
is made, in tin* list of court perfumes used by tin* Emperor Akbar in 1590, 
ol any form of grass-oil. [Cf. Ain-i-Akhari {Blochmann, transl.), 57.] 
Tin* oldest detailed account of Indian rusa would seem to bo that written 
by Forsyth {Trans. Med. and Phys. Soc. Calc., 1(S27, iii., 213-8) regarding 
the district of Nimar (Nemaur) of the Central Provinces—hence the trade 
name of Nimar oil. The grass, he says, is met with in frequent distinct 
patches in the greatest abundance along the foot of the Vindhya hills in 
the viciidty of Gaum Ghat, and thirty miles farther west on the tableland 
of the same range near Nalcha, at whiidi places mdy he believed it to be 
jirepared to any appreciable extent. By about the latter end of August it 
liegins to bud, and continues to flower in tolerable vigour till the end of 
October, during which period alone it gives out the oil in sufficient quantity 
to cover expense and trouble of preparation. 

The oil is obtained by distillation. A wronght-iron boiler is fitted 
over an earthen fireplace and surmounted with a head from which two 
straight tubes, from five to six feet in length and two inches in diameter, 
coiuliict the vapour into a couple of large copper receivers immersed in 
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cold water. At the conclusion of the process the condeiised fluid is poured 
into a large wide-niouthcd vessel and permitted to stand for some time, 
when the oil may be skimmed off the surface with a small spoon. 

The plant is emt across when it begins to flower and bound into collection^ 
small bundles or mani'ples, 250 to 300 of which are placed in the boiler 
and so much water poured over them as to leave a sulhcient space for 
ebullition. The process occupies about six hours, and there is a suc(‘.ession 
of attendants so that the charge is repeated about four times every twenty- 
four hours, and about one seer of oil is tlius obtained. In passing through 
the hands of the traders this oil is largely adulterated with gingelly oil. 

From the various reports that have been published by the Forest De¬ 
partment it would seem that a great improvement has taken place, with 
a corresponding expansion of the production, in the Central Provinces. 

In the Annual Report of that Department for 1903 it is stated that the 
industry appears to be extending in Nimar, whilst it has been carried to nspandini? 
Betul, Hoshangabad, Mandla and Seoul. It is then added that there is no 
reason why it should not become an important industry. A. D. Bhote 
gives in the Indian ForcMcr (1901, xxvii., 602) an interesting account of the 
rma oil industry of Hoshangabad. He says that 500 lb. of dry grass yield vio 
2 lb. of pure oil. Schimmcl k Co. mention a case where 373 lb. of grass 
from Khandesh distilled in Bombay gave I lb. 5J oz. of oil. 

Bombay ,—The production of this oil was fostered by the Muham- Bombay, 
madan rulers of the Dcc(;an, hence Khandesh oil came to be more spoken KUamicsh ou. 
of than that of Nimar. Some writers in Europe would appear to have 
thought Nimar and Khatidesh were one and the same place. [Of. Sawer, 

Odorography, 46.] Speaking of the Khandesh industry, the Gazetteer 

affords useful particulars. It would seem that the original seat of the 

industry in that provinc/C was Pimpalner, but the manufacture has spread 

to Nandurbar, Shahada and Taloda. The makers are Muhammadans, 

who, at the close of the rains (about September), as the grass is maturing, 

buy it from the Bhils, stack it, and set furnaces on the banks of the brooks 

where wood and water are plentiful. The distillation ])ursucd is in all 

essential points the same as that of Nimar, except that when the cauldron 

which serves as a condenser begins to vibrate, it is removed from the 

stream, emptied and reffxed. The fluid from the condenser is stirred 

until the oil begins to form. To make very strong oil, the conteiits of 

the condenser arc rcdistilhul ; the oil whicdi forms on the surfa(;e is uodistiiiation. 

then skimmed off and the distillate used as the water for a fresh cliarge 

of the still. The oil is paedeed in skins and sent over the Kundaibari Pass racked in skina. 

to Surat or via Dhulia and Mammad to Bombay. 

Berar ,—While touring in Berar (Ellichpur district in 1894) I devoted Berar. 
some attention to the rusa oil manufacture at Muktagiri. Four stills 
were found by me fttted into a furnace with their condensers submerged 
in a stream. The plant used was Marthii^ Stapf, found on the dry 
hilly slopes around the distillery. The crop had been cut and stacked, nistiUation. 
pending the termination of the rains. During the time of my visit in 
December it was being dLstilled. The flowering tops had been cut and 
tied into pulis or bundles, each containing from 60 to 80 stalks ; five 
of these were tied into a larger bundle; 20 of these larger bundles were 
counted as 100. Into the boiler from 230 to 350 pulis were placed, and 
packed transversely. Over this was poured four kerosene tins of water. 

Each charge was said to yield ‘SjiJiataks, or one-fifth seer of oil. The dis* lieidof ou. 
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tiilate (or fluid obtained from the condenser) was decanted on cooling, 
the water being allowed to strain off slowly, and thrown away, and thus 
not used a second time as in Khandesh. But before decanting, the owner 
skimmed off with a feather certain globules of oil that had formed on 
the snikua;. This was said to be the finest and most highly valued oil, 
and tliough troublesome it was profitable to remove it by itself even 

although only a few drops were obtained from each distillate. After 

the greater proportion of the water had been strained off, the mixed oil 
and water was placed in a clear glass bottle, and, the hand being held 

against the iiiouth, it was inverted. The water was then allowed to 

gradually escape, and the oil thus purified. It is at first dirty brown in 
<;olour, J)ut clears as it is kept. According to the estimate made by me 
on the spot, from the data furnished by the owner of the distillery, the 
cost of working each still, including labour, rent of land, hire of apparatus, 
etc., would b(i Rs. 1-12 and the net profit Rs. 1-10, even were the oil sold 
pure; but it is largely adulterated with kerosene oil. It is sold at about 
Rs. !) a seer (2 lb.) I was told that Jamod, in Akola, had the best name 
of all the localities in Bcrar for its rusa oil. 

Madras. —Mention has been made in the concluding remarks under 
( \ f/nruros (above) of a new supply of what would a])ppar palmarosa 
oil having l)eeri organised in South India. But let it be here repeated 
that Sta[)f regards that as a distinc.t specaes, and, therefore, very possibly 
th(‘- oil may have distinctive properties of its own, though classed in trade 
as a ((uality of ritm or in some cases of lemon-grass. The subject will bo 
found dealt with more fully below under the trade of lemon-grass—C'. 
/frjito.sifs. Instead of being exported from Cochin along with the 
lemon-grass oil, this is conveyed to Bombay and shipped from there to 
Europe and America, in direct competition with the Khandesh and Nimar 
oils. This has so materially increased the supply that a serious decline 
in the pric-e paid has taken place. Schimmel Co. {Semi-Ann. Rept.y 
May 1901, 51) say, “ The producing districts have been extended so largely, 
that it is diflicult to arrive at a proper estimate of the market, and it is 
an (‘xtremely diflicult matter whether to advise buying at present low 
prices or not.” “ An excellent selection of (qualities of so-called East 
Indian geranium and palmarosa oil of the last harvest is available, and 
is (|uoted lower than at almost any previous time.” It seems fairly certain 
that the increased produedion and high-class degree of oils offered is the 
direct result of the South Indian supply, and of the endeavours of the 
Forest Department in the Central Provinces. 

Properties and Uses of Rusa. —According to Gildemeister and Hoff¬ 
mann {\ olatile Oils, 281-5, 433-4), the chemical examination of Rusa oil led 
to the discovery of K^ranioi. which is present in good qualities to the extent 
of 76 to 93 per cent., the greater proportion in a free state. Of citronella, 
if present at all, there are traces only. It is thus an oil widely different 
from that obtained from tardus, the citronella. It is a light-coloured 
oil, soluble in three or more parts of 70 per cent, alcohol. Its saponification 
number lies between 20*^ and 40°, but after acetylisation between 230° 
and 270°. It is frequently adulterated with various fatty oils, as also 
with turpentine and kerosene, which latter lowers the specific gravity 
while the fatty oils raise it. 

It is chiefly used for admixture with rose oil, and, since it does not 
soliibfy by cold, it prevents the crystallisation of the rose oil. Sawer 
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and others tell us that it is redistilled in Paris, and in Turkey is subjected 
to a special treatment which appears to render it more fit to mix with 
atta of roses without betraying its odour ; this consists in shaking it 
with water acidulated with lemon-juice, and then exposing it to the sun 
and air. By this process it loses its penetrating after-smell and acnpiires 
a pale straw colour. This was originally explained by Mr. Baur of Con¬ 
stantinople. It may, in fact, be said that the trafiic in palmarosa oil 
is very nearly entirely for the production of cheap atta of roses, and hence 
purchasers of that article require to deal with firms that will give 
a guarantee of its purity, should they desire to possess the exp(Misive atta 
of roses. [Of, Gildemeister and Hoffmann, lx. 433-5.] 

Indian Trade in Rusa. —It has already been stated that the tralhc in 
this oil is mainly to Europe and from Bombay. Formerly it was shipped 
to Red Sea ports and conveyed by land-routes, mostly via Cairo to Con¬ 
stantinople and thence to Europe. Hence it came to bear the absurd name 
(now happily discontinued) of “ Turkish Geranium Oil.” It is nowadays 
shipped direct from Bombay to Europe, but in Bombay it is assorted and 
deposited within large tins or copper vessels of 100 to 200 lb. capacity. 
These are surrounded by a network of ropes, but are not placed within 
boxes. It has been estimated by Mr. Bhote and others that the aimual 
exports from Bombay come to something like 50,000 lb. In the modern 
trade Ellichpur in Berar has be(;ome one of the chief towns of Northern 
India, from which Bombay draws its supplies. But tliat estimate must 
very possibly refer to the produce of Bombay and the Central Provinces 
alone, since the actual exports in 1902-3 were returned at 125,595 lb. The 
difference is possibly a dirjct evidence of the immense supplies being 
nowadays derived from South India. Of these exports, France, Germany, 
the United Kingdom and the United States are the receiving coimtries, 
mentioned in order of importance. 

The value of the essential oils exported from Bombay (chiefly rusa oil) 
was returned as follows :—1899-1900, Rs. 2.78,005 ; 1900-1, Rs. 3,41,070 ; 
1901-2, Rs. 6,10,783; 1903-4, Rs. 5,38,774; 1906-7, Rs. 3,19,949. At 
the prices presently ruling, palmarosa oil is sold wholesale at 3.5. 9bZ. a 
pound, and ginger-grass oil at 25. 3^^. 
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C. Nardus, Rendle, Welw. Cat. African PI., ii., pt. i., 155 ; kStapf, D.E.P., 
Kew Bull., 314-8, 354-5 ; Andropogon Nardus, Linn., FI. Br. Ind., vii., 247-9. 
205. 

As recognised by modern botanists this is a protean species, since it 
has been made to embrace some ten varieites. Stapf has, however, (!omo 
to the conclusion that it is perhaps more expedient to treat the follov^- 
ing as distinct forms : C. Nardus, Rendle, C, confertiRortrs, Stapf, 

C» Rexuosus, Stapf, and C, citratus, Stapf. For the purpose of this Associated 
work it would seem sufficient to group them together, treating the first 
as more especially the commercial plant. Thus constituted it occurs 
throughout the hotter parts of India, Burma, the Malay Peninsula and 
Ceylon, and is distributed to tropical Asia, Africa and Australia. But it 
would almost seem as if some at least of the better-known od-yielding 
forms had (as cultivated plants) originated in the Malaya, since even in 
Ceylon citronella is admitted to be different from the undoubted indigenous 
stock. In India no form of C, Nardus (other than the allied (. citratus) 
existed until quite] recently in a state of systematic cultivation. In any 
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cfTort at extended produetion it would, therefore, seem essential that 
.se[)arate attention be given to the forms of this and the allied species as 
established by Stapf, namely 

(^0 C. Nardus proper. The Citroiiella Grass. The first definite account of 
tliis ^rass would appear to bo that given by Grimmius {Laborat. Zeylon.)^ an 
author who died in 1711 but who mentions the oil made from citronella. Stapf 
remarks that ho is unable to distinguish the different kinds of Ceylon 
citronella, but in his opinion all the cultivated races have been derived from 
f. 4‘on/vrtt/tofUM, Stapf. 

This is the pangiri mnana grass of Ceylon, and is there only known in 
cultivation. It now seems possible that many of the vernacular names 
given in the Dictionary under this species belong in reality either to the 
f)larit given below as or to one or other of the forms of f'. yinrftni. 

The pn'isont plant does not appear to have been known to the Sanskrit, 
Arabic or Persian medical writers. It owes the botanical name XfuditM very 
possibly to a confusion. Linnyeus assumed {Mat. Med., n. 32) that it was the 
hard of India : it was early known in Kurope as spica indica or spigo nardo. 
Hut it is surprising that there is no very distinct early record of the wild plant 
hav'ing Ixmuj systcunatically distilled in South India as i'. fiartini is in the North, 
although it is |)robablo that Ainslie may be alluding to it, since botanically 
the cullivaled stock would appear to have been derived from a plant that is 
wild in South India. 

CITRONELLA Cultivation in Ceylon.—it is cultivated ehieily in 
(\‘yl()ii and Malacca. Winter {('hem. (unl Drugtj., Iii.,fi4fi) *one of tlie largest 
(lislilh'f's of citroiK'lla oil -says there are two varieties. These are (1) a 
form known as latui baht, which appeared naturally in 1885 ; and (2) 
niiotlnn', known as niaha fanitfri, which represents the older stock—a 
inoH' d(‘licate ])lant than (1). There is no specimen in the Kew Herbarium 
sp(‘cially labell(‘d as maha pantfirl, but there is one of him hatu. This is 
i\ \ a reins jiropiu*, but it is attacked by a form of rstiinejek or Smut—a 
parasitic fungus -that lives within the tissu(\s of the plant throughout its 
life, and may thus ])ossib]y intluence materially the yi(‘ld of the essential 
oil. 'riiis might (if so desired) be completely eradicated by the seed being 
pr('\ iously waslu'd in water at a temperature of 120° K. In the Administra¬ 
tion Ib'port of the Royal J^otanic, (hardens, Oey Ion, for 1903, mention is made 
of the appearance of Rrgot {(Tetrireits) as a disease on the maana grass. 

It is said that the Jam Ixitu is the most widely distributed form of this 
sp(‘ci(\s and can be ])rodu(’ed on soils of a much poorer quality than those 
iHUjuinsl for tlu' tmha pamjiri. The ])lantation once established needs 
littk' atbmtion further than to cait the shoots systematically so as to prevent 
llow(‘ring. There are two seasons, the first- and principal in July and 
August; the second from December to February. The yield averages from 
1() to 20 bottles (according to some writers 22 to 28 lb.) per acre for the 
first CTO]), and 5 to 10 bottles (7 to 11 lb.) for the second. But with age 
the |)lant yields less and less, so that by tifteen years the plantation has to 
he reuew('d. The yield also varies greatly with seasonal conditions. In 
the (k'ylon report above mentioned particulars will be found of test ex- 
])eriments on the yield of different forms of the plant, as also different 
seasons of collection. The variability will be seen to be remarkable, es- 
])ecially the lower yield of the indigemous as compared with the introduced 
and cultivated forms. 

In (Vvlon the distillation is accomplished by direct steam without the 
addition of water to the grass. A charge of dry grass is distilled in about 
six hours, and the exhausted grass, after being dried in the sun, is used as 
the fuel for the works. Citronella! is the principal bearer of the citronella 
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odour. The lana hatu variety yields an oil that contains dfronellal (28*2 
per cent.), is relatively poor in geraniol (32*9 per cent.), affords methyl 
eugenol (8 per cent.), and has a high specific gravity. It constitutes the 
bulk of the citronella oil of commerce. The oil of maha fanqiri contains 
50*45 to 55*34 per cent, citronellal, 38*15 to 31*87 per cent, geraniol, and 
only 0*78 to 0*84 of methyl eugenol. The low percentage of the last-men¬ 
tioned substance accounts for its low sp. gr. The maha 'panqiri is the 
first quality, and is often in trade called “ Singapore Citronella,” while First Quality, 
the lana hatu is the second quality. Citronella is mainly in demand by 
the soap manufacturers on account of its geraniol, one of the chief con¬ 
stituents of rose oil. 

Trade in Citronella, —The traffic in this oil lirst attracted attention Trade, 
about 1887, when the exports from Ceylon were returned at 551,706 lb. ; in 
1890 they became 909,942 lb.; in 1895, 1,182,255 lb.; in 1900, 1,409,0561b.*, 
in 1901 they stood at 1,430,16811).; and recently (1902) suffered a serious Decline in 
decline to 1,294,7501b.; and in 1903 still further to 1,062,594 lb. But 
the decline in the production has (‘.aused a satisfactory rise in the price uise in Price, 
from to Is, 2(1. per lb. Schimmel <fe Co. say the demand at present 
exceeds the supply, and that a decline in the price is inc.onceivable. The 
oil goes mainly to England, America, Cermany and Australia. The industry 
centres chiefly in the southern parts of Ceylon, where there are said to bo 
50,000 acres under the crop, and over 600 stills at work. As compared with 
this the production in Singapore is reported hardly to exceed 30,000 lb., Singapore, 
obtained from about 2,000 acres. 

The Ceylon traffic has suffered, however, very greatly through adultera- Adulteration, 
tion with kerosene, fixed oils, and more recently alcohol, as also in conse¬ 
quence of overproduction. (.)f late the vigorous development of the Overproduction, 
cultivation in Java and the rise of the Travancore industry in lemon- Java, 
grass oil are circumstances that have operated unfavourably on Ceylon 
production. Mr. Bamber (the Ceylon Clovernment Chemist) has in¬ 
terested himself in this subject and has invented a process by which 
the adulteration of the oil that is being exported may be readily and 
effectively detected. Satisfactory endeavours are being made by the 
Ceylon Government to improve the methods of production and manu¬ 
facture presently pursued by the Natives and to discountenance if not 
to check adulteration. 

(6) C, flexuosus, Stapf. Tho Malabar or Cochin Grass. This is the Lemon- Malabar or 
grass plant of Travancore. Stapf draws my attention to tho fact that an Cochin 
excellent figure of this plant was given by Rlieede {Hort. Mal,^ 1703, xii., Grass. 

107, t. 57), who calls it kodi-pullu. It is the ginger-grass oil {aukkanaru pillu) 
of some writers, such as Ainslie {Mat. Med., ii., 401), spoken of as procured 
from the Courtallum hills and from Tinnovolly district. It has been dis¬ 
tributed by Wight to lierbaria under the name -*. /iojcuostts, Nees {Steudel. 

Syn. PL Oram., 1855, 388). 

LEMON-GRASS OIL Cultivation, —Very little of a definite and trust- Travancore 
worthy nature has been published of the production of this grass as distinct 
from several others that are known to be grown. Every writer on the ^ * 

subject of the grass oils of India speaks of Lemon-grass Oil as being used 
by the Natives of India in the treatment of rheumatism and cholera. It Medicinal on. 
seems fairly certain that these passages have little to justify their retention 
under the present plant except where they make exclusi^yp reference to the 
extreme South of India, and especially to the Travancore aiich Malabar oil. 

[Cf. Gildemeister and Hoffmann, Volatile Oils, 1900, 285 ; V/iesner, Die 
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llohsi. dps Pflanzenr., 1903, ii., 577, etc.] But while the greatest possible 
obscurity has prevailed as to the botany of the Indian lemon-grass oil 
plant, the chemical identity of the oil has been fully established. It was 
first made known in 1888 that the most interesting feature of lemon-grass 
oil was the large percentage of Citral that it contained. This has been 
variously stated at from 70 to 80 per cent., and inferior or adulterated 
samples 40 to 50 per cent. It is employed in the manufacture of artificial 
jicrfumcs such as the violet known as lonone, and like all the other grass 
IV-rfuined So.'ip, oils is utilised mainly in perfuming soaps. The demand for lemon-grass 
oil has increased with surprising rajiiditv, and given to South India a new 
industry of considerable promise. The Travancore area may be described 
as the slopes of the mountains to the north of Anjengo, close to Quilon. 
It woulh now appear the plant is both wild and cultivated. The hillsides 
are said to be fired in January to burn down the old and useless grass. 
vSix months later the fresh crop is ready to be cut: by that time the country¬ 
side b(‘comes dotted all over with furnaces and stills. During July, August, 
Heptiunber and October opercations are continuously maintained, but 
then' would apjiear to be no second crop. Speaking of the more recent 
Oochiu industry, various publi<* newspapers have adorded a few particulars. 
M(‘ntion is made, for example, of Mr. Barton Wright having leased large 
trac.ts of h'lnon-grass land in Waluvanad and Ernad of Malabar and built 
a distillery on the most improved plan. The Moplahs are said to recognise 
tw(‘iity-s(‘ven forms of the wild plant, of which five only arc of commercial 
value and om; is cultivated and never flowers. The wild plants are of 
necessity forms allied to (\ Xfrrtftfs, Whether they all yield the same oil 
is doubtful, the more so sinc.e the allied form of Xffffftfs all yield per- 
h'ctly distimJ oils. 

Indian Trade In Lemon-grass Oil, —In recent returns ive read of a 
new trade in rusa oil from South India to Bombay. As already ex¬ 
plained, that is distilled from a wild plant, possibly (\ Martini^ var, 
ftofffnrtnos, and uidess it bo used as an adulterant is perfectly 
distinct from the lemon-grass. Schimmel & Co. {Semi-Ann. Kept., 
May 1903, 42), sjieaking of the lemon-grass oil, say, ‘‘ It may be taken 
for granted that this new source of supply will in future form a strong 
competitor, and that the prices will permanently remain low, which 
would promote the consumption. At the present values the article 
will have all the more interest for the soap manufacturers, as the parcels 
which have appeared on the market were chiefly of such a fine quality as 
had not been met with last year.” It would thus seem certain that the 
aromatic grasses of South India (like those of Ceylon) yield at least two 
perfectly distinct oils—rusa and lemon, and that the traffic in lemon- 
grass has become an important one. This may be indicated by the fact 
that the wholesale price has increased from about 2 . 9 . a pound in 1891 
to 9.9. Or/. (l\d. per ounce) in 1904. The chief commercial centre is 
said to be Trivandrum, and the exports are made from Cochin and Quilon. 
In 1891 2 these came to 1,450 cases, in 1896-7 to 3,000 cases ; the subse- 
<|uent years were as follows:—1899-1900, 2,792 cases; 1900-1, 1,933; 
1901-2, 2,322 cases; and in 1902-3, 2,807 cases. But according to local 
reports the outturn of the last-mentioned year came to something like 5,000 
cases, each contaifiing twelve bottles of 24-oz. capacity. The statement 
is frequently made that the price paid for this oil has been forced up to an 
extent that greatly interferes with increasing demands. 
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(c) C. Citratus* Stapf, Kew Btdl.y 1906, 322-30; Andropogon Schoenanthust Linn. D.E.P., - 
Syat. (10th ed.), 1759, 1304, Sp. PI. note; Roxb., FI. Ind., i., 274-5; Dalz. and i., 242-4. 
Gibs., FI. Bomb.f 1861 (suppl.), 99; A. citraticSf Trim, d? Hook.y Handbook FI. 

Geyl.f V., 246; Ridley, Journ. Roy. Aa. Soc. (Straits Branch), 1891, 3. Lemon- 
grass of Indian vegetable gardens. This is the oli-cha^ nili or lili~chay hirva-cha 
{=greente8i,)yVd8hanap-pullaoTvd8ana-pillUynim'tna-gaddi, dgya-ghda or agin ghda. 

The name cha (tea) is doubtless Chinese in origin but lias been used in India for 
centuries, and indicates doubtless the use of the leaves as a flavouring ingredient 
with tea. The employment of such terms denotes, however, recent knowledge—or 
rather European knowledge of the grass. It is thus the edible lemon-grass or Indian 
verbena of Europeans. 

Stapf informs me that ho makes the acreh of the kitchen gardens of the 
Malays, which is identical with the Lemon-grass of Singapore, correspond with 
the vegetable garden plant of India. It was probably first mentioned by Franc. 

Martinellus (1604), and the earliest unmistakable description of it was given by 
Eusebius Nieremberg {Hiat. Nat, 1635, lib. xv., ch. 19, 343), who called it tanglaty 
a name still in use in the Philippines. It is next mentioned by Bontius {Iliat. 

Nat. et. Med. Ind. Or. in Piso, Ind. Utri. re Nat. et Med.y vi., 148), but Herbert do 
Jager in a letter to Rumphius, published by Valentini {Hist. Simpl.y 1732, 392), 
points out that Bontius was wrong, and that svhupmtuthiiH does not grow in 
Java; Jager calls the plant aire, and this is apparently the first occurrence of that 
name. Rumphius, in a letter to D. W. ton Rhyne, also employed the name 
airee but added that it might be called the sterile Indian in order 

to distinguish it from the Arabian {Herb. Amh.y v., 181, t. 72, f. 2). Sam Browne 
{E. Ind. PI. in. Phil. Trans., 1702, xxiii., 1251-2) remarked that this grass was in 
his day used by the Portuguese women at Fort St. George, but was little esteemed 
by the Natives. It was met with in gardens near the sea coast, and had 
been introduced from Batavia about 1666 a.d. Lemon-grass was conveyed to 
England by Sir Joseph Banks in 1786. Roxburgh gave a. svhwnattthuH the 
Bengali name of gandha^bendy but the description and the drawing made by him 
leave little doubt that the plant in question was the present variety of 

Culinary Lemon-grass. —From the observations already made (see p. 

450) it may be inferred that hitherto the very greatest possible obscurity 
has prevailed regarding the botanical sources of the lemon-grass oils of 
modern commerce. Before having seen Stapfs interesting report T had 
written that if not a perfectly distinct species (for which the name 
citratns had been accepted in the Dictionary and might with advantage 
be continued), the present plant would prove one of the many races of 
C, Nardiis. Apart from the fact that there is a plant widely cultivated 
in Indian gardens which is generally designated lemon-grass (Lisboa, 

Bomb. Grassy 1896, 87), and that a grass oil (named lemon-grass) is in South 
India obtained from a wild and apparently distinct plant (see C. flexao.su.s 
above), there is the still further surprising circumstance that the trade 
recognises “lemon-grass oil ” as produced in Ceylon in addition tocitronella. 

\Cf. Gildemcister and Hoffmann, Volatile Oils, 288-9 ; Ann. Rept. Roy. 

Bot. Gard. Ceylon, 1903, 15.] It would thus appear that the Ceylon 
planters have for some time been regularly growing the lemon-grass 
oil plant. 

To obviate possible confusion between the edible lemon-grass of India MaiaW and 
((L citratns) and the lemon-grass oil of Malabar (C. fift.M’aosuH), 

Stapf uses for the latter the name Malabar or Cochin grass. Unfor¬ 
tunately, however, lemon-grass oil is by no means exclusively obtained 
from Malabar, and “ lemon-grass ” is likely, therefore, to be continued 
to designate the oil in commerce, irrespective of the local Indian usage 
mentioned. But has it been proved that the lemon-grass (C. citratas) 
might not itself afford, or that it is not actually affording, an odor¬ 
iferous oil ? It is understood that the lemon-grass oil of Ceylon is less 
valuable than the lemon-grass oil of Travancore. But has it been definitely 

459 



CYMBOPOGON 

NARDUS PERFUME-YIELDING GRASSES 


Culinary Lemon-grass 

proved that both these are obtained from one and the same species, 
the differene(‘s being climatic, not racial ? In other words, has it been 
established beyond dispute that the peculiarities in the grades of lemon- 
grass oil denote the species of plants used ? With such uncertainty it is 
perhaps permissible to think that at least some of the grades of lemon-grass 
oil are obtained from tlie culinary lemon-grass—the oleum sites of Lochner 
(Ephem. AcakL Nat. Cur. (^ent., 1717, v-vi., app., 157) ; and if this be so 


Usrd in 
CookiTy. 


Lemou 


Cm’iI with 
Soup. 


].unn\\U 
St'oatc«l Oil. 


the name must be retained. 

The extraordinary anomaly is thus presented of an important plant, 
siK^h as rifrotuH., known po.ssibly to a large number of the inhabitants 
of India and Ceylon, not having been systematically studied. This subject 
should,,then'fore, commend itself as worthy of attention to those who may 
have tli'e opportunity of contributing either new material or fresh infor¬ 
mation. 

llumphius says the leaves were used in cooking fish and in flavouring 
wine, but lie throws doubt on the roots being medicinal. In India as 
a whoh‘ ((‘xcluding tlw' modern TTavancore and Cochin industry) the 
ChJfJNAiiY Lkmon-gkass does not appear to be distilled. Wallich (PI. As. 
Par., 1832, iii,, 18, t. 280) under the name A nffro/tof/on Scha'uanthns 
giv(‘s an illustration of what is possibly a distinct species but which has by 
llackc'l, followed bv Hooker, been treated as A» Linn., var. 

f/rautfis, and with that l^kist Himalayan plant Wallich has associated 
tli(‘ (‘conoinic information of the. garden lemon-grass. He quotes, for ex- 
am])l(‘, from Kleniing (J.s’. Res., 1810, xi., 150), who says, '' Many Europeans 
with whom tea does not agree, use, instead of it, the infusion of this plant, 
to which thev have given the name of lemon grass.” Dr. Wallich then 
adds, " Dr. Maton, orui of the Vice-Presidents of the Ijinnean Society and 
Physician Dxtraordinarv to the late Queen Charlotte, tidls me that he has 
H'pealedly been treatial with a dish of lemon grass tea by Her Majesty, 
who used to be vi'ry fond of it, and was supplied with the plant from the 
Poyal Cardens, Kew.” There are few pr'ople,” Wallich concludes, 
” who have expt'rienced the influence of an Indian climate, who have not 
found Ix'nelit from the wholesome and refreshing beverage prepared from 
this grass.” It might almost, however, be said of India, as it can certainly 
be said ol England, that Queen Charlotte’s lemon tea has become completely 
lorgott(‘n. The lemon-grass is occasionally a<lded to certain soups or used 
whih* cooking lish and <’urrv, but as affording a refreshing beverage it is 
unknown to the peoph^ of India to-day. 

Lastly, in this place mention may be made of Mrs. Lisboa (Journ. 
Po})ih. ya(. Hist. Soc., 1881), iv., 123) having figured and described a new 
species, viz. (Ufmhopoijon inlorrHus, found wild at Lanowli, Poona, 
which is said to yield an oil “ soft, sweet and more agreeable than that of 
i\ Mfirthii.'' it is thus evident that even if i\ citratus be excluded 
from consideration as an odoriferous oil-yielding species, there are very 
possibly several distinct plants that afford oils, many of which are treated 
as h'lnon-grass oils. 

(tv. Sawor, Odorography, 88-U; Phtirtwicog. 1ml., iii., 567 ; VViosner, Die liohat. 
dt^ft ril(niz€)\r., 1U03, ii., 577; Western Star, Sopt. lUOl; Yearbook of Pharmacy, 
lUOO, 16g ; lUOl, 55; Chem. and Driigg., 1901, 864; 1903, 507 ; 1904, 179-82- 
Trap. Agrist., 1901, 59, 199 ; 1902, 473 ; 1904, 531 ; Bull. Econ. VIndo-Chine, 

1902, 867 ; Der Tropenpfianzer, 1902, 196, 425; 1904, 321 ; Proc. Chem. Soc. 

1903, xix.. No. 273; Chem. News, 1904.21; Journ. Chem. Soc. Indust., 1903. 
1305 ; 1904, 75, 694.] 
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C. Schoenanthus, Spreng. According to Stapf (Lc. 303-13, 

352) there arc at least two fairly distinct plants commonly assigned 
by authors to Andvopogon SchwnauthnSy Linn. These are as 
follows :— 

(a) C, SchOBnanthus, Spreng., PL Pugil.y 1815, ii., 15 ; A. lanigeVy Deaf.y FI. 

Atlant.f 1793, ii., 379 ; FI. Br. Ind.y vii., 203 (in part). 

Ginger-grass, —This is the Schwnns, Schamanthis, or Squinanthn.^, Ginger- 
and to some extent also the Juncus odoratiis, etc., etc., of (Ireek and Homan grass, 
writers, as also of most of the early writers on Materia IMedioa. An oil 
prepared from it would appear to be known as Gingi r-grass. The 
Oriental names for the plant have been so much confused with the next 
species (if not with several other species) that it would be a bold step 
indeed to separate them and to affirm that izkhir (Arab.), gurgigah (Persian) 
and hhustrina (Sansk.) denote this particular species and no other. It 
follows accordingly that the modern vernaculars of India (*annot be arbi¬ 
trarily separated. In fact it would perhaps be the safest course to call in 
the aid of geographical distribution and to assign the mimes in common 
use for perfume-yielding grasses in the respective areas where the spices 
abound, as being the names pro])er to these spe(*.ies. The present form, 
according to Stapf, is met with from Morocco to the Panjab and Ladakh.” 

“ In the Panjab it is common in some of the desert tracts from Karacdii 
to Peshawar and Ludhiana, growing on rocks, in sand or in hard loamy 
soil.” The Indian vernacular names best known for it within that area are 
khavi and ghatyari. 

> tit would appear that an oil is actually produced in the Pan jab from on. 
this plant, though only very occasionally. In fact the reports that have 
appeared on the diversified |jropertics of such oils are very possibly due to 
incorrect determinations of the plants concerned. In a few instances 
records of oil exist, however, that leave little room for doubt of having 
been actually obtained from the present species, Edgeworth [Journ. Linn, 

Soc.y 1862, vi., 208) describes under the name iUpithopof/on Artana the 
plant met with in Multan—the country where the Mali! resided in the 
time of Alexander the Great. Stapf has pointed out that on the label 
of one of his specimens Edgeworth wrote, An essential oil expressed 
from the roots, manufactured only at Kasur in the Pan jab.” This, adds 
Stapf, “ is probably the same kind of oil which Vigne records from Hassan 
Abdal (between Attok and Rawalpindi) with these words : “ A stimulatiiig 
oil is extracted and used in medicine.” Mr. J, R. Drummond (ionfirms used 
Edgeworth’s report by the information communicated to Stapf that a family 
of priests at Kasur produced this oil quite recently (see Rosa, p. 926). 

It perhaps need hardly be reiterated that the oil in the above passages Nard Roots, 
is spoken of as expressed from the roots, not from the leaves and shoots. 

The fact of there being a medicinal root, or rather two species of roots —the 
nard of the early explorers of India—known to all modern Indian medical 
writers is of great historic interest, and the botanical evidence would 
support belief that when dealing with the Western Pan jab, Sind, Baluchi¬ 
stan and Persia, the plant in question may be accepted as C, Svh n^n an thas^ 

LAnn.^ but when dealing with the Eastern Panjab and the United Provinces, 
it is in all probability the species presently to be discussed, viz. C, 
JwarancusHy Schult. 

M (6) C. Jwarancusa» Schult, Mant., 1824, ii., 458 ; Nardtia indicuSy Plane, Phil. 

Trana., 1790, Ixxx., 234, t. 16, f. 1; Andropogon Jwarancuaa, Jones, Aa. Rea., 

1795, iv., 109 ; A. Ivarancuaa, Dierhach, FI. Apiciana, 73 ; A. Iwara^icuaa, Roxh., 
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FI Ind., i., 275-7 ; Dalz. and Gibs., FI. Bomb., 1861, 301-2 ; Lisboa, Joum. 

Bomb. Nat. Hist. Soc., 1891, vi., 66; also Bomb. Grass., 85; 

lani{jer, Duthie, Fodd. Grass. N. Ind., 35-6, t. 23 ; FI. Br. Ind., vii., 203 (m 


Nardus 

Indicus. 


Splkonard 
rerstu Is'anl. 


pi*! Vf. • 7 • 

Sweet-scented Medicinal Grass. —Of this plant—the Nardus indicus 
of early writers—Stapf observes that it occurs on the outer hill-zone of 
tin* United Provinces, Kuinaon, Garhwal, and westward as far as Pesha¬ 
war- inairdy in the lua^hliourhood of watercourses. This is, therefore, a 
nnich more abundant Indian form than the preceding. It frequents, as 
a rule, colder and inoistcr regions. But the name jivarankusa, which 
Stapf treats as Sanskrit, is so in derivation very probably, but was appar- 
(Mitly never us(‘d by even the most recent of Sanskrit authors as the specific 
name (or tliis or any other grass. Dutt {Mat. Med. Hind., 1900, 271) 
gives the Sanskrit name Zamay/aA’a as denoting J. Itraratiensa^ Roxb. — 
the lauijak of Hindi and the. kara)if:usa oi Bengali. But according to him, 
tin* Svinmimlims (the hhuslrina, Sanskrit, and gnnda Lena, Bengali) 

was lh(‘ ])lant, we now call ('. rifratn.s, so that the Sanskrit and vernacular 
nam(‘s above* very ])ossibly denoted both dtr(traNrtfs(t^ SchulL, and 

t\ Sritatiftitfififs, Linn. [See Cyperus rotimdus, p. 466.] 

Duthie giv(‘S it tlie following vernacular names (some of which may, 
liow(‘V('r, denote* C. Svhutiantini.s) :— sirghurai, soldra, bur, khair, 
gandlii, khairi, gander, runa, dabsulo, hahhori, jarebnkush, azkhir, khavi, 
gandel iie)m‘ can be* saiel to be derived from its supposed Sanskrit 
nnme*. !(e).\i)iirgli, wlio rendere'el the name* jwaranmsa as iwarancusa, 
gives as its synonyms ibharankusha, iicarankusha, karankusha, and says 
tlie\se arc Ihmgali, but makes no ment ion of Sanskrit names. vSo also Dutt 
ace epts karankusa as Bengali, but does not give jivarankusa as a Sanskrit 
name, Moreove*r, Roxburgh very properly observes that as stated by 
Blane*, tile virtue eif the plant resides entirely in the root. Duthie, speaking 
eloulitless of this grass uneler Andvo^mijou lanhjer, Desf., says it is 
eine of the sweet-se e*nted grasses, “ the roots of which are sometimes used 
like kha.'^A'has in the manufacture of tatties." As a fodder grass it does 
not lank high in regard to its nutritive ([ualities. It is, however, largely 
niadi* us(' of by cattle when it is young and tender. Its scent is said to 
atlect the (lavour of their milk. It is often stacked and forms a useful 
supply in times of scarcity. Mr. Coldstream says that it will keep good in 
stack for upwards of ten or twelve years.” “The AVmV grass growls in 
hollows where water collects, and seems to prefer kallar, that cows 
graze upon it if hard pressed, but not otherwise ; also that bar house¬ 
wives us(* wisps of this grass to clean out vessels used for churning and 
holding milk.” 

The perfume being chiefly resident in the root, not in the stems and 
leaves, justifies the association of the A’urd (perhaps more f '. Schn nan- 
finis than irariinvitsn) with the story of the Phoenician followers 
of the army of Alexander the Great in Lus and of the confusion that long 
existed regarding the spikenard of the ancients. This, doubtless, is the 
])lant spoken of by Pliny and in more recent times by Garcia de Orta as 
found on the banks of the Ganges. 

The preceding observations may bo accepted as setting forth the separation 
of the two forms of Nard, botli of which industrially have boon treated as one 
plant. It has also been aflirmed that the chief property of the plant is 
its .sweetly scented roots. But apparently the leaves and shoots of one or 
other (or of a third species not separately recognised from them) yields 
by di.stillation an oil with slightly different properties from rusa. In some 
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parts of the country the present plant is more sweetly perfumed than in others, rerfumed Oil. 
as, for example, in the vicinity of Rawalpindi. Duthie tells us that a “ perfume 
is manufactured from it, and the aromatic oil is sometimes used as a cooling 
medicine.” The authors of the Pharmacographia Indica (iii., 558) mention that 
in the time of the Tuhfat-el-muminin (about 1669 a.d.) a distilled water was 
made from izkhir and apparently the oil of i'. jftavttui wixs then unknown, if the 
name izkhir was not used indiscriminately for nnrtini and v. svhwnanthuH. 

Indeed it is believed that the variability of ruaa oil may to some extent be due to 

this grass being mixed with Jtitrttnf and both distilled together, or to the oil 

of the present plant having boon mixed with that of rusa (palmarosa). In fact, Mixed with 

according to most authors on essential oils, this is very possibly the chief source Rusa. 

of some of the “ ginger-grass oils ” of commerce (Gildemoister and Hoffmann, Ginger-grass 

Volatile OiU^ 285). If pure it is valued at 2;?. 3d. por lb. Schimmoll & Co. say, 

“ Our examinations have proved that it is a pure distillate deserving absolute 
confidence. Never has this oil been on the market in such lino quality as at 
present” {Semi-Ann. liept., 1904, 44-8). Gildemoister and Hoffmann {l.c. 300) 
say it has the sp. gr. of 0 915 at 15° and its odour recalls that of elemi. It distils 
between 170° and 250°. The statement that an oil is not prepared from v. ./»»•«*•- 
anruMfi would, therefore, appear incorrect. But the roots and lower stems which 
constituted the Schoenanthua of the ancients would seem not to be collected in India 
to any material extent at the present time. Garcia do Orta (1563) was the first 
European writer to refer to that product in connection with India. He tolls 
us that it came from Muscat, was known as “ Herba de Mascat,” and was used 
by the Portuguese in India, but not by the Natives. He makes no mention of 
any of the essential oils derived from this or the allied grasses. 

But in spite of the fact that so great an authority as Sir William Jones re¬ 
pudiated hotly Blano’s opinion that the Nardua of many authors was in reality 

jtvaraitvHHfi, I am strongly inclined to agree that a too litoral acceptance 
of Jones’ view may bo misleading and has possibly in the past induced error. 

Pliny {Hist. Nat., bk. 12, ch. 12 (Holland, transl.), 364) says the “ Nardua spread- 
oth into certain spikes and ears whereby it hath a twofold use both as a spike and 
as a leaf.” Apicius speaks of the apica i'ndica being used in sauces and costly 
dishes, but this may have been f. eitratus —the plant that I have spoken of as 
the edible lemon-grass. Pauliia ^gineta (Adams, transl., iii., 265) derived his 
information mainly from Galon, who draws again on Dioscorides and speaks of 
it purely as a drug and ointment. It seems highly probable, therefore, that the 
Nardua of the ancients was different from the Jatamanai of the Sanskrit authors, 
though the plant known to botanists as xatuioNtavhyM ./atainansi doubtless 
is the spikenard. Garcia de Orta {Coll., 1. ; also in Ball, Proc. Boy. Ir. Acad., 

674), followed by most of the older Indian travellers, speaks of tlio Nardua as 
obtained from the plains of India, and can only be referring to one or two 
species of t'ymhopoijon, certainly not to the alpine \'itritoHUn‘hys. 

CYNODON DACTYLON, iVr.v. ; FI. Br. Ind., vii., 288 ; p.E.P., 

Bontius, Hist. Nat. et Med. Ind. Or. in Piso, Ind. Utri. re Nat. et Med., ii-» 678-81. 
1658, 148 ; Rlieede, Hort. Mai., xii., 47 ; Jones, As. Res., 1795, iv., 248-9, 3)ub-grass. 
t. 11 ; Duthie, Fodd. Grass. N. Ind., 52 ; Pharmacog. Ind., iii., 577-8 ; 

Lisboa, Bomb. Grass., 104-6, t. 57 ; Rept. Agri. Chem. Mysore State, 1901-2, 

27. Creeping Panic Grass or Doorwa, Bermuda Grass; dub, daurva, 
jubla, kabbar, talla, burdwa, chibbur, dhobi-ghds, kali ghds, haridli, arutjam- 
pilla, etc. A perennial creeping grass which flowers all the year round. 

Grows everywhere throughout India except perhaps in the sandy parts 
of Western Panjab, where it is rare. 

Lisboa says this grass is now generally spread in the settled parts of Australia, 
where it may have been introduced with cultivation. According to Vasoy {Rept. 

Oraaaea U.S., 1883, 54-6, t. 59) it takes the place in the Southern States of the 

famous blue grass of the more northerly States of America. In India it is 

particularly abundant on roadsides and delights in an admixture of sand, gravel 

and ordinary soil, and is one of the first grasses to appear on the partirl recovery 

of rih soils. It ascends from the plains to 8,000 feet in altitude, bi.t varies in 

habit and nutritive qualities according to soil and climate. Is readily propagated Propagation. 

by cutting up the shoots and roots and spreading these over the surface of the 
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prepared soil, or depositing them in furrows, each row of cuttings being covered 
over by the preparation of the next furrow or by hand dibbling the cuttings all 


Fodder. 


(JijloiV!iLi<ni. 


Crop. 


Medicine. 


over the held. 

It is the commonest and most useful grass in India, since its stems and roots 
form a large proportion of the food of horses and cows ; it has great fattening and 
milk-producing ({iialities. Makes good hay, which if carefully stacked will keep 
for years. Voolcker {Irwprov. Ind. Agri.^ 175) says of dub grass in India that “ in 
many parts it comes up naturally or may bo easily propagated from cuttings simply 
stuck in the ground. As a crop for irrigation it gives a great yield, and is about 
the only grass that keeps griicn in the hot weather. To one coming newly to the 
country it is surprising to notice how from an apj^arently burnt-up and dead 
surface a crop of fresh grass will spring up on the first fall of rain.” According 
to the Madras ExptrimenUd Farm Manual, dub, like most other meadow grasses, 
should 1)0 cut for hay directly the flowers appear, since under these circum¬ 
stances ^the juices are more nutritious anti the j)lant will jiroduce another crop 
much sooner. Tlio great object should be to retain tlx* green colour of the grass 
by drying it as (piickly as possible ; two or at thi' most three days should suffice 
for making the luiy, and if the dews are heavy it should bo put into haycocks 
at night. The richness of the saccharine juices renders the hay more liable to 
heat and ferment, i>iit excess in this direction may easily bo checked by the 
ordinary methods of putting pipes from the centre to the outside of the stack, 
or buihling in two or throe layers of dry paddy or chohim straw. 

It is necessary, however, to notice that , while very easy to grow, 

is very difficult to eradicate. In the Farm ttept. Hovibay (18118-9, 6) it is said 
to be a persistent weed in bhutk soil and to roipiire th^ep hand-digging in the hot 
weather to destroy it. 'I'he plant is used medicinally and a cooling drink is said 
to be prejiared from the roots. Diib is also usetl fairly extensively in Hindu 
religious ceremonies, but it is necessary to ilistinguish carefully dub, dab, dab and 
dib, which denote separate grasses. 


D.E.P., 
ii., 682-9. 
Sedges. 


'I'nno i^cononiK' 


D.E.P., 
ii., 683-6. 


Siindy 

SiluiiUon.«. 


Found Froo 
in the Si)il. 


' CYPERUS, IJtut. fjn. Dr. Ind., vi., SDl-Gl'J ; Piaiu, Beruj. Plants, 
ii., 11G8-45; Cypekack^. 

'Phis genus of sedges contains some bO Indian species. Most of these are 
fairly valuable fodder plants, especially when young, others are dangerous weeds 
of cultivated lands. A few yield culms and leaves that are employed in thatching 
and in grass-matting, and others afford tuberous rhi/.omos that are either eaten 
(eH})ecially in times of scarcity) or are collected and sold as perfumes or medicines. 
The greatest possible obscurity still prevails, howevt'r, as to the determination 
of the Indian economic species, so that it may for the purposes of the present 
work suffice to discuss them under two groups, those of value because of their 
tuberous roots and those with culms and leaves utilised in mat-making. 

(A) Tuberous Rooied Forms : - 

1. C. bulbosus, \ ahl. FI. Hr. Ind., vi., (ill ; C. jemenicus, Retz, ; 
]evienicus, Linn., in Roxb., FL Ind., i., 192; Clarke, Joarn, Linn, 
Soc., xxi., 175, t. 2, ff. 17, 18 (but var. R. oxcl.) ; also Journ. Rot., 1890, 
xxviii., 18 ; FL Hr. Ind., vi., 11 ; Trimeii, Journ. Hot., n.s., 1884, xxii., 358- 
(il ; Woodrow, FL ]V. Ind. in Journ. Bomb. \at. Hist. Soc., xiii., 431 ; 
(lainiiiie, Rec. Bot, Surv. Ind., 1902, ii., 193. The sJiilandi, shilandi- 
arisi, bid, theij, puri-gaddi (the grass) and puri-dumpa (the bulbils). ^ J 
'Phis small sedge is often very plentiful in sandy situations, as for example 
in Sind and Baluchistan, the Upper Uangetic basin, the Deccan, Malabar, 
the Coromandel Coiist and Ceylon. It is distributed to Arabia, Abyssinia, 
Central and North Africa. The characteristic (economic) featiu'e of the plant is 
the tuberous rhizomes (often called bulbils) that it produces. These are not 
much larger than grains of rice, and since they are borne on long, thin, non-porsis- 
tont shoots they are found in groat abundance in tho soil, free from each other 
and free from the parent plant. They are accordingly collected by sifting the 
sandy soil. 'I'lioy are encased in several easily separated scaly coats and, aften- the 
removal of those, are roasted and eaten or are soaked in water, washed, pounded 
into a flour, and baked into broad or cooked into puddings, etc. They have no 
arotnatic property, and are strictly speaking edible not medicinal tubers. »^ 
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2. C. esculentus, Linn. : FI. Br. Ind., vi., 616 ; Journ. Agri.- 
Hort. Soc. Ind.^ 1897, xi., 575-8. This is the Rush-nut, Earth-almond, 
Tiger-nut or chufas of European, American and African writers. Bret- 
schneider (Hist. Eurof. Bot. Disc. China, 16), while reviewing Kamel’s dis¬ 
coveries (1683), identifies the maa tchi or fee ichi or Chinese Water-chestnut 
with the present plant. The name Water-chestnut usually denotes 
Trapa (see p. 1080). 

If the determination here suggested should prove correct, the Chinese would 
have to be accepted as having known the edible sedge from as (^arly a date as 
can be shown for any other country. But it so closely resembles votmuniH 
that it is higlily probable the reputed discoveries of it in India and elsewhere are 
in some instances at least due to mistaken determinations. It has, liowever, 
been recorded as found in one or two localities in the Panjab and in the Nilgiri 
hills, but nowhere common. It thus no doubt exists in India, bvit until fresh in¬ 
vestigations have been made it is perhaps desirable to leave the matter in this 
position. Repeated efforts have, iiowover, been put forth (so it has been allirmed) 
to introduce the cultivation of this plant, but with ab.soluto failure everywhere. 
The present species, therefore, contributes no known portion of the supply of 
edible tubers in India. Of other countries it is reported the tubers 

are often roasted, then ground to a powder, and used in the preparation of chufas 
coffee or chufas chocolate. [Cf. Kew Mus. (Juide, 1895, No. 2, 59. J 

3. C. POtundus, Lmn. ; FI. Br. Ind., vi., ()14 ; Hove, Tours in Gujarat, 
etc., 1787, 25, 45, 112, 120; Dvmock, Mat. Med. W. Ind., 1885, 841-5; 
Bucklandand King, Offic. Corresf. Beng. Govt., Apr. 21, 1892 ; Pharmacog. 
Ind., iii., 552-3; Dewey, U.S. Dept. Agri., 1894, 1 4; Bretschneidef, 
Bot. Sin., 1895, pt. iii., 126 ; Woodrow, Gard. in Ind., 1899, 547 ; also 
FI. W. Ind., l.c. 431; Bull. Haarlem Mus. PL, 1903, ii., 1145 ; (4age, Pec. 
Bot. Surv. Ind., iii., 112: also Praia, l.c. 303; Hosic, Rept. Ssu'cKuan, 
China, 1904, 45. This is the mothd, muthd, hathaAnjir, tandi sura, mustd, 
dila, gundra, korai, koreki-jhar, himhal, etc. Bretsclmeider points out that 
the Chinese name for the odoriferous tubers of this species (which occurs in 
Buddhist books), namely mu ts\ii ta, comes from the Sanskrit mustuka. 

This is a very troublesome wood of fields, gardens and waste lands, plentiful 
throughout India from tho soa-levol up to 0,000 feet in altitude. Its occurrence as 
an enemy of cultivation has been recorded in nearly every tropical country. The 
vmderground shoots that boar tho economic rhizomes or tubers are persistent and 
become woody, the plant being in consequence difficult to eradicate. Tho best 
results at extermination have been attained by low shade and repeated mowing 
down of tho herbage. But f. tnOet-oHUH, Rottb., is a plant so closely alliocl 
to it that the late Mr. C. B. Clarke informed me it might quite safely be viewed 
botanically as a variety of v. rotnmtuM. Economically the two plants are 
identical, and are therefore treated here conjointly. One of them is possibly 
€\ itevfe.mtiH (or nagar-moth) of economic writers (Dutt, Dey, Dymock, Liotard, 
Buck, etc.), which yields an odoriferous medicinal root but is not 
Roxb., which by modern botanists is called NcariosuM. Dymock speaks of 
two kinds of ndgar-moth mot with in the Bombay markets, viz. Surat and 
Kathiawar. Gammio informs me of two kinds—a small tuber cf)mmon in 
the Deccan, and a large one that does not extend beyond the heavy-rain fall 
zone of the Konkan and the Ghats. Clarke, who most kindly perused this 
article and made useful suggestions, asked tho question—Could the medi(onai 
root alluded to by Dymock and others bo yiavinettM huibostts, C.B.C. ? 

HvaviosuH has not at all events been recorded as found in Western India. 
Woodrow writes me that it does not occur in Western India as far as he knows. 
It is thus hardly likely to bo the economic plant f’. i»ert«*nais, Di/mocS. 

The rhizomes of votimdttM—€\ —are very much larger than 

those of f\ haihoHUH, are highly aromatic, and when mature are so woody that 
they could hardly be eaten. Ground into a powder, however, they am used medi¬ 
cinally, especially for external applications as Up. They have been regarded as 
diaphoretic, stimulant and astringent. The Scythians are said to have em- 
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ployed them in their special embalming preparation. They are also used in 
perfumery, particularly in giving a required aroma to cei^in fabrics and in the 
preparation of oud-hati —the fragrant sticks burned in Hindu houses to disguise 
offensive smells. They doubtless constitute much of the so-called 'juncus or 
radix junci and kuperos of the Latin and. Greek authors, and which was ex¬ 
tolled by mediajval herbalists, being sometimes, but erroneously, called Indian 
jaUiraariHi. [See Cymbopogon Jwarancusa, p. 462.] It is desirable to bear in 
mind the hard woody nature and aromatic property of these tubers in order to 
clistinguish them from certain edible tubers to wliich they boar some resemblance. 
4'here would thus seem to be two chief forms of the medicinal and perfumery 
tubers —the motha (<’. rotttmiuH-tnheroMttf*) and the ndgar-moth (<'. pertenuts 
of Ilymock, non Roxburgh). 

Many writers, however, ufHrm that the tubers of rotunduH and tuheroMUM 
are eaten, especially in times of scarcity and famine. They are, certainly, greedily 
eaten by pigs, and in famine times may therefore be eaten by men. But it would 
almost se(‘rii as if either of two conditions were necessary :—(a) that the tubers 
()f certain localities or particular stages of growth are more palatable than the 
tubers d<*scrihed as medicinal, etc. ; or (6) that some altogether different plant 
affords the edible tubers attributed to this sedge. 

'rhroughout India an edible tuber boars very frequently the vernacular name 
kaseru ; in fa(;t it is numtioned in the Ain-i~Akbari. Roxburgh described seirptm 
liffNtHtr as the kesnr, common in Bengal and growing on the borders of lakes, 
ponds, etc. It possesses, he says, tuberous roots, but curiously enough he makes 
no mention of tlu'ise tubers being edible. Most Indian writers who mention 
i\ rot It ud tin as yielding edible roots, speak of the plant, to which they refer, 
as fre(pionting the margins of tanks {Beng. Offic. Correap.^ l.c.). It would thus 
appear higlily probable that the so-called edible tubers of r. rotund uh of many 
writers may have to bo transferred to si'irpuM uynoor, Roxb., which Clarke made 
a variety of s. yroHnuH, Linn. Gammie’s Note on Plants used for Food during Famine^ 
etc.., in Bombay, while it gives huthonuH, makes no mention of i'. rotumtun 
nor of t'. tnheroMUH as having boon oaten, but enumerates the following species 
of svirpuH ivH alTording edible products :—(a) the bulbs of s. yroHHUH, the kyaoor 
or kachara, and (6) the seeds of s, tnaritimus, the chid (the miraj of Woodrow). 
Ill passing it may bo added that so far as can bo discovered Gammie’s allusion 
to the “ seeds ” is the only record of the grain of a Scirpus being eaten. But 
thinking that Woodrow (formerly Professor of Botany at the Poona College 
of Science) was likely to bo able to throw some light on this question, I asked 
for his views. His reply w'as briefly as follows :—“ I found tubers in the markets, 
carried these off to Poona, and produced from them s, Hynoor. The tubers 
an' globular, the size of a marble, have a brown fibrous covering and inward 
are white, farinaceous with an agreeable flavour.” In a similar communi¬ 
cation Gammie, the pre.sent Professor of Botany at Poona, informs me that the 
tidlers of .*<. yroN.’iiiM are the favourite vegetable of the Parsis during the cold 
weather. The plant grows abundantly in the fresh-water tanks of the Konkan 
but not in the Deccan. Lastly, Mr. I. H. Burkill writes me that the Calcutta 
supply of these edible tubers comes from Patna, Allahabad, Aligarh, etc. In 
Nowgong the plant is called ghogal ; in Ganjam, aantra ; and in Promo, myet- 
thon-myaung. Burkill then ailds that another cyporaceous root is edible. This 
is beliov'od to bo i^:ieovha ris. It is knowm in the Santal coimtry as chichoor, and 
in Central India (Tonk) it is kaauria. There can thus no longer be any doubt that 
.s. liyNoor is at least one of the edible tubers of India. Hooper {Rept. Labor. Ind. 
Mxis., 1906-7, 11) speaks of keahtir tubers from Singapore, wliich it would appear 
are regularly imported and sold in the Calcutta market. 

(7?) Fibrous or Mat-Snaking Forsns :— 

4. C. corymbosus, Rottb. C. aemi^nudua, Roxb., FI. Ind., i., 187 ; FI. Br. Ind., 
vi., 612. A glabrous rush-like sedgo which often grows to the height of two to 
three feet. It is mot with from Kumaon to Asaam and Burma, and is distributed 
to Ceylon, Africa and America. It is known in India as gol-methi, mutha, goddu 
tunga, kodu, kurai, berhua, nwa-myct-yin. ^ar. d- Punyorei, C.B.C., is founded 
on a specimen furnished by Dr. Bidie from Tinnevelly, which had been originally 
obtained from Madagascar. This removes, therefore, £iny doubt regarding the 
material of the finer mats of that locality. 

5 C. malacoensis, Lam. ; c. gangeticua (MS.), incurvatus, Pangorei and procerus, 
Ro.rbuyNa FI. Ind., i., 203 ; Prain, Beng. Plants, ii., 1144 ; FI. Br. Ind., vi., 608. 
A native of brackish mudbanks from Bengal to Sind and distributed to Singa- 
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pore and the Persian Gulf. It is in Bengal known as chumati pati, and apparently 
by popular writers has been much confused with eorytubomiH. Hanco [Journ. 
Bot.f 1879, viii., 99-105) gives a most interesting account of the matting sails and 
floor-mats of China. Tho former are not exported, but the latter constitute an 
important item of traffic from Canton to tho United States of America. Hanco 
identified the plant as Roxb., but C. B. Clarke infonnod mo that ho 

regarded it as being more correctly i*. tnaUtfwnHiH. 

6. C. tegetiformls, Roxb. G. nudua, Roxb., FI. Ind., i., 209 ; FI. Br. Tnd., vi., 
612; Prain, l.c. 1144. This form is closely allied to 4\ tttaiavwnNiH, und the 
two plants seem to have often been confused by economic writers. It is a native 
of Bengal (Central and Eastern—tho Sundribans), Chittagong, Assam, Bandel- 
kliand and Madras, and is distributed to China and .lapan. A tall glabrous rush- 
like sedge known as gola-methi or aura. 

7. C. tegetum, Roxb.; FI. Br. Ind.y vi., 613; Prain, l.c. 1144; the Sedge or 
Grass-matting Plant of Calcutta, the mudar-kati, wetla, korai, mandri, yerkuti, etc. 
An extremely abundant and widespread sedge. It occurs throughout tho 
plains and ascends tho hills to 6,000 feet in altitude from Kashmir to Burma. 

GRASS-MATS: Calcutta-mats: Madras-mats .—Here and t]ier(‘ 
throughout the greater part of India mats are made of the culms of certain 
species of sedge. Some are coarse, being woven of the entire culms, and 
others exceedingly fine, the triangular culms being split into two, four, 
eight, twelve, etc., pieces. These strips of culms are carefully dried, when 
it is found they have rolled round on themselves lengthwise, thus carrying 
the polished epidermis uniformly on the outside of the rush-like strands. 
The process of splitting the culms is perhaps the most dilTumlt and laborious 
part of the grass-matting art, especially when exceptionally fine mats 
are to be woven. The collection of the culms and the splitting and drying 
of the same are duties entrusted to the women, whose patience and delicate 
fingers arc in consequence unportant factors in success. The men do the 
weaving. The species of sedge most largely used is teijetuni (hlo. 7 
above), but Nos. 4, 5, and 6 arc (according to some writers) each and all 
employed in the localities where procurable abundantly. In fact, as already 
stated, the finest mats are those produced in Tinnevelly from cort/ut- 
bostts, var. FaiujureL But the question whether the production of 
the finer mats necessarily depends on the special properties of the sedge 
used or on the patience and skill of the operators has never been definitely 
investigated. In certain regions species of sedge are used in the mat 
trade that in other countries are never so employed, though plentiful. 
The greatest uncertainty still pervades the literature of the grass-mat 
trade, more especially as to the particular forms of sedge used in the centres 
of special repute. But the exceedingly fine mats of Tinnevelly, Cochin, 
Pallampett, Palghat, Vellore, Indrawatty, Sevry, Talpier, Midnapur, etc. 
Mats, though often marvellously fine, very beautiful and highly artistic, are 
commercially much less valuable than the ordinary grass-mats, the so 
called Calcutta-mats or mwddr-mats, which are made maiidy, if not ex¬ 
clusively, of €• tegetum. 

Manufacture .—The method pursued in the fabrication of grass-mats, 
however coarse or fine, is the same with all the Indian grass-mats, and 
may be here briefly detailed. Threads of ordinary country twine (more 
rarely cotton) are stretched along the surface of the floor of the factory 
or workshop, one inch or an inch and a half apart, and extending for the 
length of the desired mat. If intended for a large-sized room they 
may cover, or nearly so, the entire floor of the workshop, or may be 
placed in one corner, being only a few feet in length and breadth, or 
many yards in length and only a few feet in breadth (the last being a 
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sort of pi(‘(;e-goo(is form which has recently been sent to Phirope and 
Ani(‘rica very largely). The lengthwise strings constitute the warp of 
the mat. Previously they have been threaded through a crudely formed 
weaver’s comb or beam of the desired breadth, and they have also been 
attached to bamboos at both ends, which are so adjusted that they may 
be tightened as desired and the warp raised an imdi or so above the floor 
of tin* room over which they are stretclied. The operators commence 
at tin* far end. They sit in a row across the breadth of the fabric and on 
the top of it. Each possesses a crudelv fomnnl wooden needle (which 
takes the place of the shuttle), and through the eye of this is inserted the 
end of the split and carefully prejmred culm. This is passed alternately 
over a>id under the threads of the warp and thus placed in position by 
each operator along his allotted portion of the weft. Simultaneously 
the comb is b(‘at(‘n home and the next street of the weft commenced by 
b(*ing thrc'aded abov(‘ tin* warp, wh(*re tin* jin'vious str(*et went below. 
II colours or patt(‘rns are desired th(*y are insc'rted by the hand at the 
propi^r positions. Thus slowly the work progresses. It is hand labour 
Irom b(‘ginning to (‘iid, for so far machinery has not invaded this peculiarly 
tro|)ical craft, tin* jirototypi* v(*rv ])ossibly of tln^ W(*aver’s art. 

As jdr<‘a<ly indi<*at(‘d, tin* hin*!* artistic and ('olour(*d mats are maiidy 
d(*riv(‘d lr(mi Madras ; tin* plain white mats, or mats with coloured borders 
only, conn* from Calcutta. Jn Western India grass-mats are never made, 
though s(‘veral of the plants recpiired app(*ar to be fairly plentiful. The 
mats of Bombay arc* made from the leaves of robttsfa^ 

/look, /. 

Statistics of the trade* in grass-mats cannot unfortunately be given. 
It is known that large* quantities are regularly exqieirteel, and within 
re*e‘e*nt ye*ars the traele has greatly expanded. But the grass-mats are 
r(‘turne‘el eeinjointly with all other Mats and Matting Materials (see 
p. 77(;). 


D 

DAIRY FARMING AND DAIRY PRODUCE.—In its 

nn)ele*rn e omprehensive signification Dairy Farming embraces not only 
milk but many other substane*es, the proeluction eif which can be* economi- 
e-ally e ombineel with the supervision of milch-e eiws. These may be classi- 
lieel as teilleiws :— l^i —such as oxem, buffale^es, sheep, goats, pigs, 
})e)ultry anel be'es. l*ro</t(rr —meat, milk, dal}i, butter, (/hi, cheese, fowls, 
ducks, eggs, honey, bi*es -wax, hides, skins, wool, horns, hair, feathers, 
bristh‘s and farmyard manure. capital and stock, 

technical knowledge, suitable buildings, grass lands, a supply of cattle 
food and fodder, appliances and machiin*ry, and easy, quick and cheap 
trans})ort to large markets. 

So far as known, no one in India has as yet attempted Dairy Farming 
in anything approaching the degree ol thoroughness necessary to ensure 
comph*te success. While that is so, tlie larger towns have recently begun to 
receive some portion of their supplies from establishments usually desig¬ 
nated Dairy Farms, and for same years jiast the necessity for a large and 
pure supply of milk and butter for the British troops resident in India has 
induced the military authorities to organise special dairy farms of their 
own. In Thacker’s Directory (1905, 28-30) mention is made of the 
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following Dairies :—Bengal, 4 ; United Provinces, 11 ; Central India and 
Rajputaiia, 2 ; Pan jab, 6 ; Assam, 1 ; Burma, 1 ; Bombay, 18 ; and 
Madras, 5. Still, the problem of the protection of the public against disease 
through the supply of impure and adulterated milk has hardly been even 
contemplated. For kindred subjects consult :—Bees and Honey (see 
pp. 123-9); Poultry and Ducks, etc. (pp. 134-6) ; Feathers (pp. 138-42); 
Eggs (p. 137); Hides and Skins (pp. 632-40); Horns (pp. 644-6); Manure, 
Farmyard (p. 768); Pigs and Bristles (p. 752); and Wool, Hair 
and Pashm (pp. 1121-31). In the present article Dairy Produce, such as 
Milk, Butter, Ghi, Cheese, etc., will be dealt with in such detail as space 
will admit. 

History.—Voolckor {Improv. Ind. Agri.^ 1890, ‘206 -11) lias very properly ob¬ 
served that “the two most striking features of Indian dairying are, the small yield 
of milk given by the cows, and the riohness of the milk of the bnilalo. In Bengal 
the ordinary country cow will not give more than 2 lb. of milk a day. Tn Madras 
it may yield from 2 to 4 lb. a day. As a rule, the cows will only milk for six monl hs, 
and often have but one calf in the course of two years. The milk of the liulfalo, on 
the other hand, is very much richer than the average <;ow’s milk in Kngland, for, 
whereas the latter may be said to contain .*1 to 4 per (;ont. of butter-fat, and 12 
to 111 per cent, of total solids, buffalo’s milk has no less than ?! per cent, of butter- 
fat and 18 per cent, of total solids.” These are exceedingly important facts 
which cannot bo overlooked. No (uincoptioii of the value and extent of dairy 
farming in India could be formed were the part played by the buffalo and the 
goat to bo omitted. 

Another highly significant feature is the extent to which milk and the j>re- 
parations derived from it are boilod before being eaten. Milk, butter and chei^se 
have been boiled preparations from the njost ancient classic times of India— 
(confer with the references below to tho Institutes of Mann) -a direct and j)ra(*tical 
adaptation doubtless to the greater danger in tho East tlian in tho W(‘st of con¬ 
suming articles of food so b.d)lo to contamination as milk and its derivatives. 
Buchanan-Hamilton {Journ. Mysore^ etc., i., 6, 116; ii., 14-5, 382) wrote in 1807 
an account of the milk and butter of My.sore that is fully (iorroborative of tho 
extent to which in India boiling is and has always been an es.sential feature. His 
description is not only true to-day (and not of Mysore only, but of tho greater part 
of India), but it is one of tho most concise and accurate that has boon penned. It 
may, therefore, be interesting to give here an extract from that historic work :— 
“ Tho cattle in this country are milked by men who carry tho produce homo to 
the women ; for they prepare the butter. The milk on its arrival, is immediately 
boihid for at least one hour ; but two or three hours arc reckoned better. The 
earthen pots, in which this is done, are in general so nasty, that after this operation 
no part of tho produce of the dairy is tolerable to an European ; and whatever they 
use, their own servants juust prepare, 'riie Natives never use raw milk, alleging 
that it has no flavour. The boiled milk, that the family has not used, is allowed 
to cool in tho same vessel; and a little of the former day’s Tyre, or curdled milk, is 
added to promote its coagulation, and the acid fermentation. Next morning it 
has become Tyre or c!oagulated acid milk. From the top of each potful, five or 
six inches of Tyre are taken, and put into an earthen jar, whore it is churneci by 
turning round in it a split bamboo.” . . . “ After half an hour’s churning some 
hot water is added and the operation is repeated for about half an hour more ; 
when the butter forms. Tho Natives never use butter but prefer what is called 
(rhee not only as that keeps better but also as it has more taste and smell. In 
order to collect a quantity sufficient for making Ohee the butter is often kept for 
two or three days and in that time a warm climate renders it highly rancid. 
When a sufficient quantity has boon collected it is melted in an earthen pot and 
boiled until all the water mixed with the butter has been evaporated. It is 
then taken from the fire. ... It is eaten when even a year old.” Buchanan- 
Hamilton {Stat. Aec. Dinaj., 277) gives the following :—“ Chhana or curd is pre¬ 
pared by boiling tho milk, and by adding to it while hot, some acid milk, which 
coagulates the whole into ors^ mass. This is j)ut into a cloth and the whey ex¬ 
pressed so that it is a kind of cheese.” In his (/azetteer of Bihar and Patna, (pub¬ 
lished by Montgomery Martin) Buchanan-Hamilton speaks of two distinct 
classes of milkmen ; tho one, he says, churns the milk as it comes Irom the cow’, 
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and the other boils and curdles it before attempting to separate the butter, llie 
former thus produces fresh butter and mahuya-dahif the other boiled milk-butter 
and mitha, dahi. To the present day Mongh 5 rr and Bhagalpur enjoy the reputa¬ 
tion of producing high-class butter from fresh (not curdled) milk. But m Inoia 
as a whole the manufacture of butter from fresh (not boiled) milk is omy occa- 
sionally practised, and mostly in response to European demand. The high deatly 
rate of Europeans from typhoid fever may to some extent be a result of their 
objection to Native boiled milk and boiled butter. The Natives, when they do 
make fresh butter, never attempt, however, to set the fresh milk aside to allow 
the croam to rise to the surface, since it would most certainly, under the tropical 
conditions, sour and be thus ruined. In fact it may be said the Natives of India 
dg not know cream, the substance they skim from dahi being rather crudely 
formed butter than cream. But sometimes the boiling of milk is continued until 
it is reduced to a kind of extract called khyir —a substance largely employed by 
the Hwec<tmoat makers. The milk of goats, cows and buffaloes, when available, 
is invariably mixed before being treated in the manner above indicated. 

I have given tlieso passages from one of the most observant of Europeans who 
over resided in India, not only because they are fully expressive of modem Indian 
practice but liocauso they wore penned long before the discoveries that in Europe 
have revolutionised dairy practice and knowledge and recently begun to modify 
Indian methods. Thus then it may very nearly bo said that the milk, butter, 
cheese, etc., of India are all cooked, if they might not be called sterilised, articles 
of food. 

[Cf. Institutes of Manu (Milk), v., 8; viii., 231, 326; xi., 133; xii., 62 : (Curdled 
Milk, Dahi) v., 10; xii., 63, etc., etc.; Ain-i-Akhari^ 1500 (Milk, Curds, Ohi), i., 63; 
Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc,), 17, 29, etc. ; Moorcroft, 
Trax). Himal.^ 1841 (Milch-kino and Milk), i., 58-9; ii., 40; Masson, Journ. Kalat, 
1843, 435-6 ; Vigne, Trav. Kashmiry 1842 (Milk), i., 300 ; Ainslie, Mat, Med.y i., 
219-26; Talecf Shereef (Blayfair, transl.), 1833, {Peoke), 54 {Dhaie)y 83; Mont¬ 
gomery Martin, Trav. E. Ind.y 1838, i., 120-1, 341, 371, app. 31, 41, 53 ; ii., 
255, 422, 567, 942-3; iii., 317, 492, app., 703, 710; O’Shaughnessy, Disp., 

1811,690 ; ilooy, Monog. Trade and Manuf. N, Ind.y ISSO {Dudh-wala)y 104; Mad. 
Exp. Farm Rept., 1883 (Choose Making) ; Wallace, India in 1887 ; Sen, Rept. Agri. 
Stat. Dacca, 1889, 54-7 ; Basu, Agri. Lohardaga, 1890, 44 ; Banerjei, Agri. Cuttack, 
1893, 128-30 ; Lawrence, Valley of Kashmir, 1895, 359, 392 ; Bhagvat Sinhjoo, 
Hist Arxjan. Med. Sc., 1896, 130; Wallace, hid. Dairxjing, in Blackwood Mag., 
1898 ; Sterilised Ind. Milk, in /?id. Agri., Oct. 1898 ; Watt, The Indian Churn, 
Agri Ledg., 1895, No. 23 ; Rept. Ind. Hemp Drugs Comm., iii., 94, 145 {Ohi in 
electuaries) ; Ann. Rept. Alleihabad Dairy Farm, 1893-1903 ; Exp. Farm and 
Carden Repts. Bomb., 1902-4; Imp. Oaz., 1905, iii., 1-95; Watt, Inaugural 
Address School of Pharmacy, in Pharm. .lourn., Oct. 6, 1906. 

[An instructive and valuable series of papers on Dairy Produce will bo found 
in the .lournals. Handbooks and Bidletins U.S.Dcpt. Agri.; Journ. Engl. Board 
of Tx-ade ; Colon. Agri. Dept. Repts and Soc. Journ. and other special European, 
(’’olonial and American publications, etc., etc. The chief writers, in order of 
da((', are W. H. Conn, C. C. Georgeson, R. A. Person, S. M. Tracy, H. E. Alvord, 
P. T, Bund, A, C. Macdonald, F. J. Lloyd, T. E. Thorpe, A. E. Leach, etc., etc.] 

1. MILK AND CREAM, Composition and Properties .—It may be 
(wplaiiied that in Upper India there are two main castes who are dairymen. 
I'liese arc the ghosts and the gwdllas. The former have no other occupa¬ 
tion, and sell their milk and dahi (khoya) to the halwais. The latter are 
cidtivators as well as milkmen, but they rarely sell their produce to the 
halwais but to the aidual consumer direct. Dutt (Mat. Med. Hind., 1900, 
281-3) gives many interesting particulars regarding the properties attri¬ 
buted by the Hindus to the various kinds of milk and the preparations from 
it. He discusses cow’s milk, buffalo’s milk, goat’s milk, ewe’s milk, 
mare's milk, ass’s milk, camel’s milk and human milk. He then mentions 
the following preparations, of which he gives the Sanskrit and some¬ 
times the vernacular names butter-milk (iakra), curdled-milk (dadhi or 
dahi). whey (mastu), curd (kilataka, vern. chhend), cream (santanikd), butter 
(navanita), and clarified butter (ghrita, vern. ghi), 
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After the buffalo and the cow, the goat is the moat important milk¬ 
giving animal, but its milk is poor in butter-fat and thus not of much value 
in the manufacture of ghi. The sheep, while not much employed in the 
supply of milk, is so used in some districts of the PaiijAb, as for example 
Montgomery and in many parts of Rajputana, and the butter is made into 
ghi which fetches the same price as cow’s butter. Tt is said that in Rajpu¬ 
tana a flock of 100 sheep can be maintained at the same cost as ten buffa¬ 
loes and yet the yield of milk and butter is nearly treble. 

A fair amount of information has been published in "ocent years on 
the composition of Indian as compared with European milk. Leather 
(Agri. Ledg.^ 1900, No. 19, 195) says “ the composition of cow’s milk has 
been found in England to be very regular for different breeds, and to possess 
a relationship between the several component parts of all breeds. It is of 
importance to know whether these relationships hold good for Indian 
breeds of cows and to what extent they vary in the case of the buffalo.” 

“ It has been found in England that (a) there exists a relationship be¬ 
tween the solids-not fat, the fat and the specific gravity, and (6) between 
the proportions of proteids, lactose and mineral matter (ash), and that 
these relationships are constant, within certain limits, for all the several 
breeds.” The proportions of proteids, lactose and mineral matter were 
found to be as 9 : 13 : 2 in English, and the same with Indian milk. “ In 
the case of the buffalo milk, however, the relationship is different, that 
of the proteids being distinctly higher and that of lactose lower, than in 
cow’s milk.” Leather gives numerous tables showing the analyses of 
cow’s and buffalo’s milk (and these should be consulted); he then con¬ 
cludes by observing that generally it may be said :— 

(а) The milk of the Indian cow contains a high proportion of butter- 
fat, varying from 4 up to 6 per cent. Buffalo’s milk contains usually much 
more, varying from 5 or 6 per cent, up to as much as 10 per cent; 

(б) The percentage of proteids (albumen and casein) usually varies in 
cow’s milk from 3’1 up to 3*5 ; in buffalo’s milk from 3*5 up to 4*3 ; 

(c) The percentage of milk sugar (lactose) in the cow’s milk varies from 
4*4 to 5*0, and in buffalo’s it is present in about the same proportion ; 

(d) The percentage of mineral matter in cow’s and buffalo’s milk 
varies from about 0*7 to 0*8, as it does in the English cow’s milk. 

Mollison {Agri. Ledg., 1895, No. 5, 53) observes :—The quantity and 
quality of the milk varies greatly by the nature of the food given. 
“ The morning’s milk is usually not so concentrated as the evening’s 
milk, but on the other hand the morning yield is greater.” But so 
constant is the composition and sp. gr. of milk that extreme variation 
from the standard must be accepted as denoting adulteration. The 
milk-sugar present in Indian milk to the extent of from 4*6 to 5*05 exists 
in a state of solution, and hence it very easily undergoes decomposition 
and is in consequence converted into lactic acid and the milk is then spoken 
of as sour. This fermentation at once becomes active when milk rises in 
temperature above 15° C. (59° F.). To ensure the preservation of milk it 
must therefore either be cooled below that temperature or retained at 50° C. 
The curdling of milk is the result of lactic fermentation, but this may be 
accomplished by means of organic or mineral acids or is simulated in cheese¬ 
making by the precipitation of casein by means of rennet. But rennet 
(the digestive agent of the stomach of a calf) has induced other changes 
than the mere precipitation of the casein, and its action is far greater than 
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that of lactic fermentation. This is the difference between sour milk and 
curds. But milk and cream are soured by a large number of different forms 
of bacteria which are communicated by the udders of the cow, the hands 
of the milkers, the vessels into which milked, or simply through permeating 
the atmosphere of the byi*e and the store-house. In many ways, therefore, 
tliey may be conveyed to and absorbed by the milk when kept in open 
vessels. The reader will find many highly important suggestions on this 
subject in an article recently contributed by C. Rergtheil {Agri. Journ. 
Ind., i., pt. iii., 233). ‘‘Milk and Cream,” he observes, “ are naturally ideal 
media for the development of organisms, so much so that a sample of 
cream ripe for butter-making has been found to contain as many as 
l,5(j0,^),()00 bacte ria per cubic centimetre, far more than those found in 
sewage or any other natural material which has been examined. It, there¬ 
fore, becomes a matter of great industrial importance to preserve milk 
from harmful fermentations, particularly those occasioned by pathogenic 
organisms.” 

Sterilised Mi/k. The greatest cleanliness is imperatively necessary, for 
ev(‘n ])roxinuty to offensive smells will taint the milk. iSome of the fermen- 
tativ(‘ g(‘rnis immediately start growing and commence the souring process, 
but these are instantly killed if subjected to a temperature of 50° to 75° C.; 
and should the milk also contain pathogenic germs {i.e the germs of such 
diseases as ty})hoid fever) these will at the same time be destroyed. But 
other lermentativi^ germs are latent and little affected by such tempera- 
t un‘s as mentioned. In fact they are only killed eitlier by (’ontinned boiling 
for some hours or by repeated heating and cooling. While left in the cool 
stag('. they are induceil to assume the active condition, and are then killed 
by the succeeding heating. Repeated heating will thus serve the same 
purpose and mon*. effectively (though more troublesome) than continued 
iioiliiig, aiul it avoids the undesirable changes in Havour caused by pro¬ 
longed boiling. When once completely deprived of the germs of its 
fermentation by heat, milk is described as sterilised or “ pasteurised.” 
Kven il not protecU-d it will now remain wholesome for some considerable 
time, but if kept in airtight vessels or bottles may be stored for months 
without undergoing any injurious change. The success of the Agra, 
Ahgarh, Allahabad, Cawnpore, Darjeeling, Jabbalpur, Lucknow, Ootaca- 
mund, Poona, etc., dairy farms in supplving sterilised milk is being 
followed by many other institutions, so that supplies of good and safe 
milk may bo now had in all the larger towns. The trade is a prosperous 
OIK' with immense possibilities for the future. 


PRl-SEKVED OK CONDENSED (DESICCATED) M/tA'.—Tlns is rnudo by boil¬ 
ing iresli (wliole) milk, to which sugar has lioon nddod, until it attains the 
coiiMsti'iii o of s.M'up. Ihi.s IS calloil Wiir (Wi.ytV) and in some parts of India 
roWiri, but sugar is not always ad.lod Of Roiigal districts, Tippera is spoken 
f as producing kliir of spocial ipiality. Son, discussing Dacca, says, “The 
l avour ot t us preparation of milk depends on (u) the quantity of milk boiled at 
a time {!>) the care with winch tlio iium is stirred at the time of boiling, and (c) 
no - "l /’P ‘r as white as possible, and 

t r in O ' rif ahonUl bo boiled 

at a time. {!,) All the timo the, imtk is boding it should bo stirred with a wooden 

ml I I V "• i' “ i<-) A strong and steady heat 

sh,mid ho applied. lamarmd wood is considered tho host fuel for this purpose, 
yiir of an iiderior quality is sometimes minle from fresh buttor-milk ” 
•oh ur'\7ttr^« ''’’‘ 7 ^ ^ tl'i'^kened milk of a fmo white 

IVl . ^ldc “' La h-^'wes arrowroot is used instead, 

hu. I huk enough it is removed and allowed to cool, when it is ready for sale.” 
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This is, therefore, a different substance from desiccated or strained dahi^ although 
both are largely used by the sweetmeat makers. It hiis been recently u^)held 
that the khir or khowa {rnawa) made from separated milk is as good and market¬ 
able an article as that from whole milk, and hence the double profit in the klir 
and the butter, it has also often been urged that India might do a largo tra«|o 
in the production of condensed milk and in milk boiled down to a powder. Sweden, 
with its population of fivo millions, is believ<‘d to produce annually and export 
£2,000,000 worth of preserved and dried milk, a large shan' of which < ernes to India, 
instead of India itself exporting those preparations of milk. Thorpe and others 
have pointed out that the action of sugar in desiccated milk is pmst'rvative, but 
for this purpose 12 per cent, of the weight of the milk must be sugar. iCf. 
Fleischmann, The Book of the Diary (Aikman and Wright, transl.), 1890, 282-6 ; 
Thorpe, Diet. Appl. Chem., ii., 615.] 

Reputed Preservative Agents .—In this connection also reference may bo made 
to the passage above whore Buchanan-Harnilton remarks that it is very 
nearly the universal practice to boil the milk immediately it is drawn from the 
cow, goat, etc. This fact cannot bo reiterated loo frecpiently. It will have 
been observed also that the earthen j^ots into which the animals are milked are 
often so nasty, to Eiiropean taste, as to bo regarded as destroying the milk. It 
may bo explained that in many parts of India it is customary to smoko the milking- 
pots, but whether this is done to directly impart tlie smoky flavour or from the 
belief that it has a protective action, does not appear to have been investigated. 
When milk is to be caiTiod for a distance it is placed in earthen pots with fairly 
large open mouths. Those are swung over the shoulder by Tiioans of a bamboo, 
and a swift runner carries the milk to its destination. Within the mouths of such 
earthen or brass pots it is customary to find a few twigs or leaves—such as rice 
straw, date-palm leaves, twigs of rilloHun or loaves of Pedalimn 

The milkmen affirm those prev^ent the milk turning sour, but it is much 
more likely that their action is mechanical in preventing the milk from lapping 
over or being churned. i owuiuM and are known to have the curious 

property of thickening water, and may be added to the milk with the object 
of preventing the detection of water adulteration. Any one who will take the 
trouble to go to a railway .station in the early morning and witness the arrival 
of Calcutta’s daily supply of milk will not be surprised at the danger of direct 
and accidental adulteration, but rather at the rarity of outbreaks of disease 
being attributed to the impurities of milk. Speaking of Bombay experience, 
Lisboa {Journ. Bomb. Nat. Hist. Soc., 1887, ii., 143) mentions the fa,(‘t that 
arrowroot is employed to thicken milk whi<;h has boon watered. [Of. Agri. 
Ledg., 1893, No. 17, 114-5 ; Pbarm. Journ., l.c.\ 

In concluding these observations on the preservation and manipulation 
of milk it may be added that boracic a(ud, carbonate of soda, carbonic acid, 
salicylic acid, oxygen and saltpetre, as also several other substances, 
are all spoken of as milk-preservatives, because they retard the action of 
the bacteria. 

Separators .—Some few years ago (1889), at the suggestion of the 
Bombay Government, the Dairy Supply Company sent Mr. Hownian to 
India in order to ascertain by trial whether the cream separator is 
needed in India, and whether it can be profitably utilised in the manu¬ 
facture of ghi. After an extended tour in several provinces, and aftver 
having made various trials, the following conclusions were published :— 

“ 1. Tak, a bye-product of f/Ai-making, can be prepared perfectly well 
from separated milk. 

“ 2. MawaoT Khowa, which consists of desiccated milk sweetened with 
sugar, can be made from separated milk, and the cream saved for butter 
or ghL 

“ 3. As much Ghi can be made from separated cream as by the Native 
process.” \^Agri. Ledg., l.c. 111.] 

There are many designs or patterns of separators, but the principle is 
the same in all. They take advantage of the fact that cream or butter-fat 
is lighter than milk. By centrifugal force the liquid revolving within a 
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cylinder at once, therefore, separates into cream in the middle and milk on 
the outside, and these two portions are conveyed away by separate pipes 
into the vessels placed for their reception. The milk can be separated im¬ 
mediately on its being taken from the cow. It is not required to be 
exposed in a large number of shallow basins ; the milk as drawn from the 
cow may at once be placed in the separator. By a hand separator from 
thirty to forty gallons may be disposed of per hour. Obviously such results 
and advantages were of interest to every one in India, and it is no matter 
for surprise, therefore, that the new system attained almost immediate 
popularity. In June 1890 the late Mr. Ozanne, then Commissioner of 
Settlements and Agriculture, Bombay, obtained permission to employ 
Mr. Ke Renter, who had been Mr. Howman’s assistant, and to purchase two 
separators. In a remarkably short time dairies, managed on the European 
system, sprang into existence here and there all over India. The fact of 
the double produce, (a) butter and (b) milk, from which mawa could 
be manufactured, was sufTicient justification. All the larger towns of India 
are now rapidly being supplied with superior butter, also with sterilised 
milk and cream, conveyed in sealed cans or bottles. As might have been 
anticipated, however, the greatest progress has been made in the Bombay 
Presidency whore the experiment originated. 

Trade in MUk ,—Absolutely no information can be given regarding 
the internal trade in milk. Within the past few years the foreign 
traffic, has been officially recorded. In 1902-3 the imports of condensed 
milk wore 1,490,154 lb., valued at Rs. 4,08,251; the following year, 1903-4, 
thev had suddenly expanded to 4,137,066 lb., valued at Rs.11,34,187 ; 
aii(i in 1906 -7 became 6,196,492 lb. and Rs. 17,68,347. 

\Cf. Dutt, Mat. Med. Hind., 1900, 281-3 ; Leather, Europ. Dairying Ind., 
Agri. Ledg., 1893, No. 17 ; 1900, No. 19 ; Mollison, Milk and Milk Products, 
l.c. 1895, No. 5 ; Floiflchmann, l.c. G-159 ; Dairy Farms, Bengal Command 
Admin, livpt., 1899-1903 ; Collis Barry, Legal Med. Ind., 1903, 562 ; Meagher 
and Vaughan, Dairy Farming in Ind., 1904, 80-8 ; Imp. Qaz., l.c. ; Watt, 
Joiirn. Pharm. Soc. Gt. Brit., Oct. 6, 1906.] 

2. DAHI OR CURDLED BOILED /W/LAT.—The names most generally 
given to thickened or coagulated or specially soured boiled milk areda^f, 
dadhi, khoyd, mdvd, tyre, etc. It is usually prepared by throtving boiled 
and partially evaporated milk into a vessel that has contained dahi, but 
has not been subsequently washed. At other times a certain quantity of 
dahi or some other acid substance is added to the boiled milk, or a vegetable 
or animal rennet is employed. Sen, speaking of Dacca, observes that, 
“ To understand the method of preparation of dadhi of superior quality, 
we should remember that its formation depends on a fermentation of milk, 
and that milk undergoes a number of other fermentations besides that of 
dadhi, and that the particular fermentation it will undergo depends on 
the conditions under which this takes place. It is only when the milk is 
kept at a certain temperature, when a given quantity of dadhi of a particu¬ 
lar degree of sourness is mixed with it, and when the extraneous germs of 
which the atmosphere is full are excluded from it, that the dadhi fermenta¬ 
tion takes place properly.” “ A preparation of sugar, batasha and spices 
is sometimes added to the milk which is set to undergo the dadhi fermen¬ 
tation.” 

As a rule Muhammadans only wiW use animal rennet, and the vegetable 
rennets such as D ithnnin are not very widely known. Hence 

dahi differs from curd, as prepared in Europe, in being practically sour 
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boiled milk, the fermenting agent being added when it is nearly cold. 
And the milk, being boiled immediately as obtained from the cow, contains 
all its fat or butter. In this form it is called sara, and if kept hot may be 
accumulated for some days till sufficient has been collected to form it into 
dahi. This, as Banerjei explains, is therefore basa-dahi. If butter be 
removed from the dahi by churning, the liquid that remains is butter-milk 
or ghol-dahi [mdthd, lassi). But a top layer of the dahi may be simply 
skimmed off and used in the manufacture of butter. Himce there may 
be whole-milk daAi (6a.sa-^^aA^), skimmed-milk dahi, as well as butter-milk 
(ghol-dahi). Dahi in the liquid state is largely consumed; hence its whey 
(mastu) contains all the milk-sugar and its curd (chhena) may or may not 
have embedded in it all the butter-fat. Whole-milk dahi thus contains 
too much fat to be made into cheese. It is, in fai.t, cream-cheese, and some 
localities such as Bandel near Hughli and Dacca in Eastern Bengal are 
famous for their cream-cheeses. When curds are intended to be prepared 
the acid or rennet is added to the hot milk. This is called dud-chhena, but 
dahi is often heated and allowed to cool in order to prepare imitation curds 
known as dahi-chhena. The whey (as it may be called) of dahi is separated 
by pressing the curd within a clean cloth, but if it be completely dried 
the chhena crumbles to a powder. All qualities of dahi and also of 
chhena are largely used in cookery and with hhir constitute the chief 
ingredients of sweetmeats, which may thus be regarded as possessing 
all the elements of food and are not merely luxuries like the sweetmeats 
of Europe. 

Trade. —The trade in compressed (or partially compressed) dahi is 
very extensive, and within a radius around the chief cities immense quan¬ 
tities are daily conveyed by rail and road from the country to the towns, 
the curd being wrapped in damp cloths and deposited in open baskets. 
Dahi and ghi are therefore the products of greatest value in Indian dairy 
farming. Although every resident in India will readily admit that the 
traffic must be enormous, no sort of computation is possible of the total 
production of either the one or the other product. 

But in conclusion it may be pointed out that the fermentative agents 
concerned in the coagulation of sour milk (not boiled), of boiled milk (dahi), 
of soured cream and of the various forms of curds (chhena), are probably 
all different and that success in the production of the manufactures named, 
to a far greater extent than as yet appreciated, depends on the use of the 
correct agent for each fermentation. [0/. Sen, l.c. Dacca, 1889, 54-7 ; 
Banerjei, Agri. Cuttack^ 1893, 128-30.] 

3. BUTTER. —Of India it may be said that two kinds of butter are 
known :— nani or the butter of fresh or only scalded milk, and makhan or 
the butter of soured milk (dahi). The former is held to be inferior and 
more difficult to prepare than the latter, but valued because the butter¬ 
milk obtained may be sold as dahi, and khir may even be made from it. 
Fresh milk is hardly ever set on one side to allow of the rise of the butter, 
and in consequence cream (shar) can hardly be said to be known in India. 
The article sold as cream (except that obtained by the modern cream 
separators) would more correctly be described as liquid (boiled) butter 
mixed with dahi. But the so-called Indian cream (as with the cream of 
Europe) is set aside to mature or ripen (as it is called), and when sufficient 
has been collected and matured it is churned and made into butter. Terry 
(chaplain to Sir Thomas Roe) (Voy. E. Ind. (ed. Havers), 1665, 359) 
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ol), servos tlial “ letter is obtained by beating their cream into a substance 
like unto a tbiek oyl, for in that hot climate they can never make it hard, 
which tlioiigli soft is very sweet and good.” Fresh cream (that is to say 
whole milk) yields a smaller quantity and an inferior flavoured butter 
than matured cream. The peculiar flavour of butter is, in fact, very often 
a question of the method and degree of ripening that has been pursued. 
.Moreover the best butter-makers lay stress on the necessity for the cream 
being repeatedly stirred during the ripening proce.ss. The time required 
depends on the temperature of the atmosphere. It will be sufficiently 
ripe in from 12 to 2 t hours if the temperature average from 60° to 70° F., 
according to Kleischmann, but 90° F. according to Meagher and Vaughan ; 
below fit^ it will take 48 hours, but cream should never be allowed to fall 
l)(*l<)vv 55” K. 

Th(^ study of tlio DXdrt coiinoriiofl in th(‘ production of recognised 

fljivours of hiittfM- is by no means eomplete, ])iit is (Migaging the attention 
of e.\[)(‘rts. fn the near future pure cultures for the maturing of cream 
mav b(‘ d(‘mand(‘d but the subject- is at present not understood, and both 
in kurofx* and in India cmpiricail rules prevail. Cream is not pure butter- 
fat, but is a mixtur(‘ of that substance floating in milk. The milk sours, 
th(^ lactic acid precipitates the casein, and thus forms butter-milk. Butter, 
howev(*r, always retains some proportion of the sour curd mechanically 
mi.xf'd with it, and upon this depends the souring of the butter and its 
rancid flavour. 

Churnin}^, - Buttf'r consists of the consolidated oil globules present in 
th(‘ milk. Thesis are collected together and compacted into butter by 
various contrivances that may be called churns. As already fully ex- 
plaiiKsl, a small |)roportion only of butter is made in India from the milk 
as it coiiK's from the cow. There is very little or no cream-butter made 
by th('. ordinary Indian milkmen, for the reason that the climate will not 
allow of the milk being set on one side until the cream rises to the surface. 
Ilecently, however, cream separators have been introduced at the larger 
(•(Mitres and cream-butter has in consefjuence to a certain extent come into 
use. The bulk of the Indian butter is of a kind practically unknown to 
Kurop(*, namely boih'd soured-milk butt(u-. It has been estimated that 
Indian milk yields butter at th(‘. rate of one pound to every 14 pints of best 
cow’s milk or 9 pints of buffalo’s milk ; with separators very much smaller 
(piantities will, however, suflice. The amount of butter nowadays made 
from s(‘parated cream is fairly large, and Bombay and Aligarh might be 
s]4()ken of as the centres of the trade. 

In The Aifricultunil {181)5, No. 23) L havo di^scribed th(3 churns most 

commonly met with in In<Iia, 'Plio simpl(»st contrivanct) of all is a wide-mouthed 
bottle or bamboo joint into wliich a <|nantity of milk is placed and shaken in the 
liand until the butter forms. Methods of preserving milk and of preparing from 
it special articles of human diet, that would wholly or partially withstand climatic 
tendencies, must have early become axioms of household economy in India. 
Ihit in the conse((uent development of this knowledge it would seem that the 
introduction within the liipiid of a contrivance intended more fully to agitate 
it, than could be idtained by shaking in a bottle, would be a natural and simple 
one, which might fairly well havo suggested itself spontaneously to the most 
rem(4te and diverse races. 'Plio first conception of this would most probably be 
a beater worked by the hand, 'Phe ste[) from that to a rotatory whisk would 
be a direct and neet'ssary mie. But a verti(;al plunging action might not so 
r('adily suggest itself. 'Fhis is the position in India. The rotatory churn is 
common, the vertical rare, though both forms exist. Whether or not the Aryans 
introduced the rotatory churn, the one most generally used throughout India, 
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may be left as a question for ethnology to solve. What can be affirmed of the 
people of India to-day is that the prin(;iple of that churn is known and practised 
all over the country, and among Aryan as well as non-Aryan races. The most 
frequent name for the churn is mathani (from matha to stir or churn). It becomes 
mahaly mahab, mathariy matka, madhaniy mahaindiy matki, mathni, fnath, mdthdnay 
maitUy etc. But every part of the contrivance has its own special name, and 
sometimes the complete apparatus takes the name of the agitator, at other times 
of the vessel in whieli the milk is churned. The simplest of all rotatory churns 
is that used by the ladies of the upper classes : it consists of a shallow basin or 
plate in which the milk is placed and a whisk fuade to rotate on the surface of 
the milk by its handle being rubbed between the hands. Vertical churns are 
usually made of bamboos and are most frequently used by the hill tribes. 

The Art of Churning, —Great skill is required in judging when the 
churning is complete. If stopped too soon mutdi may be lost in the 
butter-milk; if too long protracted the butter may become greasy. The 
almost universal Indian practice of adding hot water, during the middle 
of the churning process, prevailed in some parts of Europe also, but it is 
now much condemned by scientifici writers. \Cj. Kleischmann, lx. 188.] 
After straining to remove the butter-milk the butter is washed once or 
twice in order to remove the curd and other impurities, as also as much of 
the butter-milk as possible. The butter is worked up, st^ueezed and 
beaten until it attains the desired (*onsistence, and is then ready for the 
market. Water is, however, one of the cdiief adulterants of butter. As 
much as 25 per cent, may be present, though good-quality butter may 
sometimes contain as much as 1(3 to 15 per cent. As already observed, the 
presence of butter-milk impairs the lasting quality of the butter, and by 
turning sour makes it rancid. The melting-point of butter is a feature of 
some importance as it affords a means of readily detecting inq)urities. 
Indian butter, curiously enough, has a higher melting-point than European, 
a fact urged in favour of its great suitability to India. The food 
given to milch-cows also affects the melting-point of the butter. Cotton¬ 
seed, pulse meal, pea straw, ground-nut cake, etc., produce firm butter, 
whilst most other oilcakes soften it or make greasy butter. The cream 
from buffalo milk can be churned at a higher temperature than tliat of 
the cow and yet produce equally firm butter, and hence one advantage 
claimed for the churning of mixed cow and buffalo milk. If the mixture 
be thought to show too strongly the pale (bleached) colour of the buffalo 
or sheep butter, the colouring ingredient used should be added before 
churning. The best substance for this purpose is the pigment of the seeds 
of Arnotto {BLvit Orellann). Three ounces of the seeds soaked in 8 oz. 
olive oil, then strained, makes a good staining preparation. One tea- 
spomdul to 40 lb. buffalo milk will usually suffice. 

Trade in Butter .— Very little of any importance can be furnished re¬ 
garding India’s trade in butter. The article is in daily use by the well-to-do 
of all castes and communities, but, India being an agricultural country, 
the supply is home-made. As an indication of the progress in modern 
dairy farming, it may be mentioned that in the Administration Jle]iort on 
Dairy Farms in the Bengal Command for 1901-2 it is stated that 101,402 lb. 
of butter, 1,119,216 of whole milk, and 182,799 lb. of cream were produced 
and disposed of at the dairy farms of Allahabad, Jabbalpur, Lucknow, 
Cawnpore and Agra for that year. 

The returns of foreign transactions give, however, certain particulars 
of value. The imports of butter were in 1875-6, 76,658 lb., valued at 
Rs. 65,433; in 1885-6, 184,183 lb., valued at Rs. 1,65,335; in 1895-6, 
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211,516 lb., valued at Rs. 2,43,439; in 1903-4, 277,112 lb., valued at 
Rs. 3,16,536; in 1905-6, 782,738 lb., valued at Rs. 3,12,510; and in 
1906-7, 244,577 lb., valued at Rs. 2,66,636. To what extent this may be 
margarine is not at present known. The EXPORTS of Indian butter 
ay)pear to have only begun to be separately returned in official statistics 
about the year 1890-1, when 1,118 lb., valued at Rs. 472, were sent 
to China and the Straits Settlements. In 1895-6 the exports were 
152,462 lb., valiKid at Rs. 94,780; in 1905-6 they were 307,785 lb., 
valued at Rs. 2,16,614 ; and in 1906-7, 298,344 lb., valued at Rs. 2,09,292. 
It would thus appear that the export traffic is steadily improving. It 
goes almost exclusively from Bombay, and the countries that take the 
greater proportion of the Indian butter are Ceylon and Aden, and after 
these BVitish East Africa, followed by the United Kingdom. This 
improved export trade is apparently the direct result of the recent 
(‘iideavour to (istablish dairy farming on modern lines. 

(f//. Ovongton, Voy.to Suratty 1089, 324; Terry, Voy. K. Ind. (od. 1777), 133, 
198 ; Pduhw ^Eyineta (Adams, transl.), 1847, iii., 74-0 ; Sen, l.c. 66-7 ; Banorjoi, l.c. 
129' 30; Mollison, l.c. .69-03; Fleisclimann, l.c. 100 -99; Mt^agher and Vaughan, 
l.c, 93-108 ; l7np. Oaz.y l.c.'] 

4. OH! iOHHH) OR CKARIFIGD BUTTER. Manipulation.—It may 
be said that the three great products of milk in India are khir, dahi and 
(jhi. The first two have already been disposed of. It is perhaps hardly 
necessary to describe the preparation of qhi [neyi) in great detail, since so 
much has already been said that has a direct bearing on the subject. Ghi 
is clarified butter. That is to say the butter is heated for about twelve 
liours or until the greater part of its moisture is evaporated. An oil is 
at the same time formed that rises to the surface, and the refuse (mostly 
casein) forms below as a sediment. Too much heating is said, however, 
to cause the ghi to assume an acid taste, while imperfect heating renders it 
liable to putrefaction. Great skill is thus required, but the ghi sold in the 
market has usually been undercooked owing to the loss in weight which 
takes place when fully cooked. Butter loses about 25 per cent, in the pro¬ 
cess of clarification. Uhe yield of ghi from the butter of the buffalo is 
higher than from that of the cow. The boiling butter is allowed to be 
partially cooled, when the f//?/maybe decanted from the top of the sediment. 
The ordinary ghi of the bazars is principally derived from buffalo milk. 
One quart of buffalo milk yields about 3 oz. of ghi^ while the same quantity 
of cow milk may only afford about half that quantity, or with extra fine 
qualities, three-quarters of the ghi mentioned. Ghi from goat milk is very 
inferior owing to the disagreeable odour it possesses, while that of sheep 
milk is often spoken of as superior even to buffalo butter. 

Oid and New (i/i/. —So much has been written on the subject of 
clarified butter or ghi that a special volume might have to be written 
before even the more important historic and trade facts had been exempli¬ 
fied satisfactorily. Ghi is mentioned in some of the most ancient of the 
classic works of the Hindus. It is the ghrita of Sanskrit authors, and 
according to ancient medical opinion the ghi of cow milk is superior to that 
of buffalo or goat. As manifesting the antiquity of the knowledge in this 
arti(’le, it may be mentioned that in the Periplits (SO A.D.,McCrindle, transl., 
12, 113) ghi is spoken of as exported from India. It may thus be said to 
have been closely associated with the life and social customs of the Aryan 
races, but curiously enough has never been of much value with the people 
of Mongolian blood. Here and there all over India, especially along its 
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mountainous frontier, certain races, such as the Kashmiris, are said not 
to eat ghi (Lawrence, Valley of Kashmir, 339). In the Ain-i’Akbari 
(Blochmann, transl.), ]30) mention is made of the allowance to the 
State elephants. [Cf. also Jahangir, Memoirs (Price, transl.), 63, 71, etc.] 

If carefully enclosed in skins while still hot it may be preserved for Preservation, 
many years without requiring the aid of salt or other preservatives. It 
is somewhat significant, in fact, that medical writers should speak of purana 
ghrita (old ghi) as being superior to fresh. Dutt, for example, observes 
that ghi ten years old has a strong pungent taste and is of the colour of 
lac. “ The longer this butter is kept the more efficacious it is said to prove Medicinal om. 
as an external application. Clarified butter a hundred years old is often loo Yeanj ou. 
heard of. The richer Natives always have a stock of old ghrita of this 
description which they preserve with care for their own use as well as for 
distribution to their poorer neighbours.” Fryer (New Acc, E, Ind. and 
Pers., 1672-81, 137), in his description of Surat and a journey into the 
Deccan, speaks of “ the granaries hewed out of stone ” and of “ several 
Tanks filled with butter of 400 years standing, prized by the Gentiles 400 Years oui. 
as high as Gold, prevalent in Old Aches and Sore Eyes, one of which was 
opened for my sake, and a present made me of its black stinking and viscous 
Balsom.” Butter preserved in skins has been known to remain for many 
years without deteriorating very materially. It usually, however, dries 
and becomes almost like wax instead of changing colour and assuming 
the condition of the purana ghrita or medicinal ghi of the Hindus and the 
roghan of Persian travellers. 

Food.—Ghi has been for many centuries at least an important article Food, 
of food in India. Linschoten and most of the early travellers allude to 
its extensive employment in all forms of cookery. It is, in fact, used Cookery, 
for all purposes to which butter is put in Europe—such as the cooking 
of meat, fish, vegetables, ciu:ries, rice, etc., or utilised in the preparation 
of sweatmeats, and is also eaten uncooked with bread and rice. With 
the poor it is a luxury for feast days, and in everyday life its place is sweet oils, 
taken by sweet vegetable oils. 

Adulteration .— The chief articles used in the adulteration of ghi are Adultera- 
vegetable oils such as cocoa-nut, ground-nut, cotton, safflower, poppy, tion. 
sesamum, niger and kokam. These are all harmless enough, though 
cheaper than ghi ; but injurious oils are also used, especially mahua, Saf- oils. 
vitdoru (kakhan) and castor-oil. Other animal fats, especially mutton, 
are largely utilised. Starches, such as rice, hdjra, plantains, potatoes and starches, 
yams, are frequently resorted to in order to thicken oily compositions. 

Impure or adulterated ghi is also often remade with milk or curd, to render 
detection difficult. The simplest method of ascertaining adulteration, 
and to purify the ghi at the same time, is to boil a given quantity, and Purification, 
when it is in a state of complete ebullition to dash cold water on it. The 
oil will rise to the surface and part from its admixtures. One of the most 
valuable papers on the adulteration of ghi is that written by Mr. Shroff, 
who states that the Bombay ghi trade is in the hands of a dozen mer¬ 
chants, and that adulteration is effected, not by the dairymen, but by the 
traders. The fats used are often most offensive and deleterious substances, 
at times even obtained from the carcases of diseased animals. Numerous 
complaints have been made and even legal proceedings recently taken re¬ 
garding the adulteration of ghi. In consequence the necessity for protect¬ 
ing the poor and helpless has been urged as justifying special legislation. 
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Packing* —Formerly all ghi was packed in earthen jars {tndtkds), or 
for transport to a distance in leathern cases (Icuppds), but in recent years 
old kerosene-oil tins or specially made tins have been employed. 

Production and Consumption.— chief r/Ai-producing trac.ts are 
the United Provinces, Bengal, Rajputana, Central India, and the Pan jab. 
It has been estimated that about one-fourth of the total population of 
India use 8 lb. per head per annum. Assuming these figures to be correct, 
this would represent a consumption of about .300,000 tons a year, or at 
a valuation of £45 a ton, say I3| million pounds sterling. There are no 
data by which to verify these estimates, but as they stand they are 
suggestive of India’s necessities in this direction. 

Trade in Ghi. Prices.~l^o doubt by far the greater proportion of the 
(jhi produced in India is consumed locally, and never appears either 
in the trade returns of internal nor of external traffic. It has been 
iisrortiwwd that the retail price of superior ghi ranges from 5d. to 1.9. 
a pound. In tlu^, statement of Prices and Wages published annually 
by tlu‘ (J()V(‘r)im(‘nt of India, particulars are given of the prices of ghi 
in ceitain localities of Western India since 1855. These would seem 
to show ghi sellijig at a lower price than the figures just mentioned, but 
the diflerence between pure first class and adulterated lower grade ghi 
is such as to render averages misleading. Still, the official returns as they 
stand manifest a considerable enhancement of price. Thus the average 
for all the Bombay centres in the quinquennial period of 1855-60 was 
19*19 rup(‘es per maund, and in J90.‘3, Us. .3r)*.32; in Sind, Rs. 17*12, and 
in 190.3, Rs. .3,3*28 ; in Central India and Rajputana, Hs. 24*.3, and in 
190.3, Rs. 28*,38. But taking the quinquennial average of 1871-5 as 100, 
Homh'ay i.« now 112; Sind 124; and Rajputana and Central India 110. 
In a further scries ot tables. Prices and Wages gives returns of the 
wholesale' rates of ghi. These, for the year 1903 (and reduced for purpose 
ot (‘omparison to rupees and decimals of nqiees per maund), would be 
as follows (in sequence of price) :—Bengal, Rs. 34*3 ; Mysore, Rs. 34*1 ; 
Sind, Rs. ,32*,3 ; Madras, Rs. .31*4 ; Panjab, Rs. .30*6 : Berar, Rs. 30*4 ; 
United Provinces, Rs. 29*9 ; Central Provinces, Rs. 28*8 ; and Rajputana, 
Rs. 27*8. In a still further series of tables the prices of ghi are shown 
lor selected ('entres such as Calcutta, Benares, Allahabad, Lucknow, 
Rareli, ('awnpore, Meerut, Agra, Ambala. Lahore, Rawalpindi, Multan 
and Peshawar during the years 1875 6 to 1902-3. These arc divided 
into buffalo ghi, cow ghi, and each ot these again subdivided into 1st 
sort and 2nd sort. But the provincial averages just given approximate 
very closely (as the mean between all four classes in each centre), so that 
it is not necessary to furnish other estimates. 

Internal Trade. —The total internal trade in ghi, as manifested by the 
railway returns, shows certain interesting peculiarities. The chief kxport- 
i.NO provinces are the United Provinces, Rajputana and Central India, 
the Central Provinces, Madras and Bombay (enumerated in order of im- 
jiortance). ILit it is signiti(*ant that the exports of the United Provinces 
and of the Central Provinces have manifested extreme fluctuations for some 
years past. Thus from the United Provinces the exports in 1899-1900 were 
2.36,718 cwt.; in 1902-3, 161,670 cwt. ; in 1903-4, 140,617 cwt.; and 
in 1906 7, 164,222 cwt. The exports of the Central Provinces 

manifest a decline; thus in i899-19(K) they were 86,187 cwt.; in 1903-4, 
63,079 cwt. ; and in 1906-7, 42,665 cwt. So also the exports of 
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Rajputana and Central India have shown corresponding fluctuations. In 
1899-1900 they were 63,736 cwt.; in 1902-3, 151,451 cwt.; in 1903-4, 
130,296 cwt.; and in 1906-7, 83,035 cwt. An expanding proportion of 
these Central India and Rajputana exports are consigned to the United 
Provinces, thus making up apparently the deficiencies of these provinces. 
A large percentage of the total exports are, however, consigned mainly 
to the port town of Calcutta, followed by Bombay, and appear again 
in the foreign exports from these towns. 

Turning now to further provincial details, mainly Imports : Assam, 
with its great herds of buffaloes, exports no qhi but draws upon Calcutta 
and the Province of Bengal for about 9,000 to 31,000 cwt. Bengal 
Province drains its foreign supply chiefly from the town of Calcutta. 
The United Provinces, as already said, import largely from Rajputana 
and Central India. The Panjab annually exchanges about the same 
amount, namely from 11,000 to 34,000 cwt. Sind buys largely from 
Central India and Rajputana and Bombay, a quantity varying from 
29,000 to 50,000 cwt. The Central Provinces are self-supporting, since 
they practically import little ghi but export a large amount. The traffic 
to and from Bombay Presidency is subject to extreme fluctuations. The 
imports in 1900-1 were 121,257 cwt.; in 1903-4, 10,376 cwt.; and in 
1906-7, 10,348 cwt. The exports, on the other hand, were in 1900-1, 
16,134 cwt.; in 1903-4, 54,157 cwt.; and in 1906-7, 97,166 cwt. Bihar 
takes little or no part in the traffic in ghi, but its imports are double those 
of its exports. Madras Presidency is self-supporting, since it imports 
very little, but exports very largely to its own ports and to Mysore and 
Bengal. It has already been observed that Rajputana and Central India 
export very largely, chiefly to the United Provinces, Sind, Bombay and 
the Panjab, in the order named, but in years of famine or scarcity these 
States also import. Lastly, it is significant that Mysore with its herds 
of fine cattle exports no ghi to speak of, but is a fairly large receiving 
centre, the imports averaging about 14,000 cwt. derived from Coimbatore 
district in Madras. 

The most noticeable feature of the Coasting Trade is the traffic, chiefly 
from Bengal (followed by Madr as), to Burma, which in 1905-6 was valued 
at Rs. 17,01,609. [See Sesamum, p. 986.] 

Trans^trontier Trade. —A fairly large quantity of ghi is brought across 
the land frontiers of India. The imports and exports by these routes 
during the years 1902-7 were as follows :— ^ 


— 

1902-3. 

1903-4. 

1904-6. 

1905-6. 

1906-7. 

Imports 

/ Cwt. 

130,638 

164,262 

166,463 

168,264 

185,762 

• iRs. 

1 

53,08,689 

64,06,129 

71,93,973 

76,86,410 

90,73,421 

Exports 

f Cwt. 

1,688 I 

2,135 

3,007 

2,342 

2,749 

\Rs. 

90,043 

1,20,682 

1,49,448 

1,37,773 

1,61,916 


The import traffic is thus exceedingly valuable, and Kashmir stands 
unmistakably first. Lawrence observes, “ It is by far the most important 
article of the export trade of Kashmir.” The supply of ghi sent to India 
from that State was in 1906-7, 74,096 cwt., valued at Rs. 36,23,577. This 
may fairly be called a prosperous trade, since the figures just mentioned 
are nearly four times those of twenty years previously. Then come Dir, 
Swat and Bajaur, which furnished India with 50,544 cwt., valued at 
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Rs. 23,57,4'59 ; and lastly Nepal sent 42,765 cwt., valued at Rs. 22,09,334. 
The Kashmir ghi goes to the N.W. Frontier Province and the PanjAb ; 
the Dir, Swat and Bajaur also into the N.W. Frontier Province ; and 
the Nepal into the United Provinces and Bengal. 

The re-exports of foreign ghi are unimportant, but have ranged from 
a valuation of Rs. 1,037 up to Rs. 2,07,185. 

Foreign Trade .—The IMPORTS being the least important may be disposed 
of first. This traflic is subject to extreme and sudden fluctuations. In 
1876 the imports of ghi were valued at Rs. 2,76,395 ; in 1880-1, Rs. 16,486 ; 
in 1886-7, Rs. 7,03,432 ; in 1890-1, Rs. 4,13,299 ; in 1896-7, Rs. 4,28,432 ; 
in 190(J 1, Rs. 10,71,024 ; in 1901-2, Rs. 4,17,476; in 1902-3 they 
were 2i,370 lb., valued at Rs. 8,515 ; in 1903-4, 127,868 lb., valued at 
Rs. 50,722 ; and in 1906-7, 492,493 lb., valued at Rs. 2,13,861. The supply 
comes from Mekran and Sonmiani, Turkey-in-Asia, the neighbouring 
pastoral traces of Southern Baluchistan, and recently from East Africa. 
It is consigned mainly to iSind and Bombay. 

Turning now to Exports, these for many years past have manifested 
a continuous expansion. In 1876-7 they were 1,004,661 lb., valued 
at Rs. 3,57,250. Twenty years later (1896-7) the figures were 3,672,349 lb., 
valued at Rs. 15,00,990, and during recent years for which returns are 
available they were in 1902-3, 6,418,045 lb., valued at Rs. 27,26,750; in 
1903*4, 5,390,865 lb., valued at Rs. 22,90,825 ; in 1904-5, 6,097,917 lb., 
valued at Rs. 26,67,250; and in 1906-7, 4,884,252 lb., valued at 
Rs. 22,65,413. By far the most important centre is Calcutta, followed 
by Bombay, and the receiving countries may be said to be the Straits 
vSettlements, Natal, Aden, Ceylon, Hongkong, Mauritius, British East 
Africa, Aden, etc. An effort was made some few years ago to foster the 
traffic in Indian produce sent to Australia, and ghi at that time attracted 
consideral)le attention. But the trade cannot be said to have materially 
expanded. 

Other Animal Fats. —In conclusion it may be desirable to extend 
this brief review of the traffic in ghi so as to include all animal oils and 
fats, since these are often closely associated with ghi. The Imports are 
Animal Oils, Butter, Ghi and Tallow. The traffic in the last mentioned 
is a large and prosperous one. In 1876-7 the imports of Tallow were 
305,088 lb., valued at Rs. 62,671 ; in 1903-4, 2,352,224 lb., valued at 
Rs. 5,93,127 ; and in 1906-7, 4,125,744 lb., valued at Rs. 9,14,834. Next 
in interest are the Animal Oils, which in 1876-7 were 3,246 gallons, valued 
at Rs. 10,664 ; in 1903-4 were 389,256 gallons, valued at Rs. 4,45,217 ; 
and in 1906- 7, 584,428 gallons, valued at Rs. 5,70,655. The lard and 
animal oils to some extent doubtless manifest the demands of the soap and 
candle works of India. The butter trade has been already noticed (p. 477), 
and need not be further mentioned. It is not known to what extent the 
im])orts of butter may in reality be margarine. But by adding the tallow, 
animal oils and butter to the ghi, the total imports of these substances 
were in 1903-4 valued at Rs. 14,05,602, and in 1906-7, Rs. 19,65,986. 
Similarly the Exports may be briefly discussed. These are Animal Oils, 
(Ihi, Lard and Tallow. In 1903-4 these were valued collectively at 
Rs. 25,52,340 (ghi being, as will be seen from the figures above, by far 
the most important article) ; in 1905-6 the corresponding total was 
Rs. 30,75,319 ; and in 1906-7, Rs. 23,84,765. 

[Cf. Institutes of Manu, ii., 29 ; iii., 274 ; iv., 39, 233 ; v., 37, 144 ; vii., 131 ; 
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viii., 106, 328; xi., 92, 135 ; xii., 62, etc.; Linschoton, Voy. E, Ind.y 1598, i., 56, 58, 
•60, 63, 67; Bernier, TravelSy 1658, i., 438 n., 440 n,; Fryer, New Acc. E. Ind. and 
Pers., 1675, 33, 137 ; Wilks, Hist. Sketches, 1783, ii., 154 ; Chardin, Voy. Perse, etc., 
1811, viii., 268; Milburn, Or. Comm., 1813, ii., 209; Hoov, Monog. Trade and 
Manuf. N. Ind., 1880, 109; W. Crooke, Note on Qhi, April 1882; T. N. Mukharji, 
Notes on Ohi, 1882, 1884; Buck, Trade with Australia in Ghi, 1882; Schofield, 
Note on Ghi, 1886 ; Shroff, Ghee Supply of Bombay, 1887 ; Ghi and Its Adult., in 
Times of Ind., 1889; Basu, Agri. Lohardaga, 1890, ii., 44; The Bower Manuscript 
(Hoernle, transl.), 1893-7, 90-104; Lawrence, Valley of Kashmir, 1895, 359-60; 
Ghi, in Ind. Med. Gaz., 1896 ; Watt, Inaugural Address School of Pharmacy, in 
Journ. Pharm. Sor.., Oct. 6, 1906.] 

5. CHEESE .—Cheese as known in Europe can hardly be said to be 
made in India (except at the modern dairy farms under European super¬ 
vision). Curd or Mena is prepared by boiling milk and throwing into it, 
while still very hot, some acid milk or other acid substance (such as 
lime- or tamarind-juice) or a vegetable rennet; after a time it in con¬ 
sequence coagulates. The curdled milk is put into a cloth and the whey 
(rnasiu) expressed or drained away, the result being a kind of soft cheese 
(often called in India cream cheese). Many localities are noted for their 
cream cheeses, such as Hughli, Dacca, etc. Sen gives the following 
.account of the Panakona, Sylhet, or so-called Dacca cheeses :—“ As soon 
as the milk is taken from the buffalo, it is put in an earthen vessel and 
rennet is mixed with it at the rate of a seer to a maund of milk. About 
two hours after the curd is broken with the hand and put in small 
quantities in shallow bamboo baskets known as dalas. Next day it is 
mixed with a little salt and repeatedly cut across with a knife, and each 
time the knife is passed through it the curd is pressed with the palm of 
the hand. This process repeated for three consecutive days, and 
altogether seers of salt are used to a maund of curd. The cheese is 
then left to cure. This cheese is sent to Dacca, whence it is exported 
as Dacca cheese. A maund of milk gives 10 seers of cheese. The price 
of buffalo milk here is from Ks, 3-8 to Rs. 4 a maund. The whey is 
kept aside for a day or two, when the oily matter floating over it is 
removed and made into ghi, and the rest of it thrown away.” 

Lawrence says the Gujars and Pathans of Lolab make a kind of cheese 
they call milk-bread. He mentions an experiment in the manufacture 
of European cheese, and affirms that Kashmir might supply the British 
troops with good cheese and butter. At the Dairy Farms of Poona and 
Aligarh excellent cheddar cheeses have been produced [Agri. Ledg., 1895, 
No. 5, 64). For cheese made from peas, consult Pogson [Man. of Agri. 
Ind., 1883, 186); also see Glycine (p. 565). The following are the better 
known Indian vegetable rennets ;—WithanUi eoa^fulatis^ Vrotalatda 
Jiurhia, Leucas CephaloteH, lUiaztfa stricta, Strebltfs asper, 
nnd apparently also Cart?iamus tiuctorius. 

Trade in Cheese. —The Imports of cheese are much larger than might 
at first sight be realised, and seem on the whole to be increasing. In 
1899-1900 they stood at 872,296 lb., valued at Rs. 5,34,278 ; in 1902-3 
1,123,260 lb. and Rs. 6,18,577; in 1903-4 they had slightly decreased 
to 966,4921b. and Rs. 5,34,158 ; but rose again in 1904-5 to 1,228,707 lb. 
and Rs. 6,29,274, and in 1906-7 to 1,275,111 and Rs. 7,04,487. Bombay 
and Bengal each receive on an average cheese to the value of 1J lakhs. 
8ind takes about a lakh and Madras and Burma each half a lakh. 
About two-thirds of this supply is drawn from the United Kingdom, 
the balance from Holland, Belgium, Italy and Australia. The Exports 
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of Indian cheese are at the present unimportant. In 1903-4 they were 
4,980 lb., valued at Rs. 2,625, and in 1906-7, 4,543 lb., valued at 
Rs. 2,784. 

[Of. Montgomery Martin, Hist. E. Ind.^ ii., 942-3; Mad. Exp. Farm. Rept.y 
1883, 76; Sen, l.c. 57; Mollison, l.c. 63-8; Lawrence, Vallei/ of Kashmiry 
1895, 360 ; Collis Barry, Legal Med. Ind.y 1903, 562.] 

D.E.P., DALBERGIA, L/nn., f. ; FI Br. Ind, ii., 230-8 ; Prain, 

iii., 6-10. Dalhergia S.E. Asia, in Ann. Roy. Bot. Gard. Calc., 1904, x., pt. i. ; also 
in Journ. As. Boc. Beng., Ixvi., ii., 442 ; Talbot, List Trees, etc., 1902, 
135-8 ; Gamble, Man. Ind. Timbs., 246-56 ; Brandis, Ind. Trees, 232-9 ; 
Cooke^ FI. Pres. Rom5., i., 394-401; Duthie, FI. U'p'per Gang. Plain, i., 
263-5 ; LEGUMiNOSiE. A genus of tropical plants, mostly trees, that con¬ 
tains some 120 species, of which Prain figures and describes 86 as met with 
in South-Eastern Asia. Two of these (/>. Sissoo and !>• latifolia) 
are in India exceedingly valuable timber-trees, whilst the others are less 
important. 

1. D. assamica, Benth., is the medoloa of the tea planters (Watt and Mann, 
Pests and lilights of the Tea Plant, 1903, 141-4). 2. D. CUltrata» Grab., yendike or 

yindaik. is a fair-sized tree common in deciduous forests throughout Burma. 
It is said to (ixude a red rosin, to furnish a useful oil, and to be utilised by the 
Karenis for propagating the huj-insect. The heart-wood is blackish and ebony¬ 
like, often streaked with red. It is exceedingly durable, and is used for making 
wheels, agricultural implements, spear-handles, etc., and sometimes for carving. 
3. D. lanceolaria, Linn., is the takoli, bitlwa. chakemdia, angaria, piri, chapot siris, 
gengri, dandous, tantosi, nal valanga, pedda sdpara, etc. A deciduous troo of 
the Sub-Hirnalayaii forests from the Jumna eastward, ascending the hills to 
2,500 feet; also in Central and South India and Bombay. An oil is expressed 
from the seeds, and the leaves and bark are reported to have medicinal properties. 
The timber is said to bo u.seful in building. 4. D, Oliver!, Gamble, is the tamalan 
or tahank tree of the eng-daing forests of Upper Burma (Wuntho and Bhamo). 
It attains a height of about 60 feet and girth of 4 to 6 feet. The wood 
is handsome, reddish, hard, close-grained, and takes a fine polish ; is very like 
some of the South American rosew'oods. It is largely used for axe-handles, 
dogcart shafts and other purposes for which great strength is required and 
is employed in the Royiil Indian Marino dockyard at Mandalay for bushings 
to propellor-shafts, in place of Lignum-vitoo {Uaniucttm o/tidnate). 

D. latifolia, Koxh.; Prain, l.c. 80-1, pi. 62; Thurston, Ind. For., 
1894, XX., app.; Koorders, in Ind. For., 1894, xx., 282; Watt, Ind. Art 
at Delhi, 190.^ 100, 126-34. The Blackwood or Rosewood of Southern 
India, sitsal (or swet-sal, white sal), shisham, sissu, sissua, satsiyar, 
rule, ruzerap, tali, kalarukh, iti jitengi, eruvadi, yerugudu, jitangi, hiti, 
thoddgatti, etc. A deciduous tree fairly plentiful from the submontane 
forests of Nepal, Sikkim to Chota Nagpur, Oudh, the Central Provinces, 
Central and Western India to Southern India. It attains its greatest 
size in the Western Ghats, south to Wynaad and Travancore, and 
ascends the hills to altitudes of 3,5(X) feet. Gamble {l.c. 250) says it 
is found in dry forests with teak and bamboo, as well as in moist ever¬ 
green jungles. It may reach a height of 80 feet and a girth of 12 to 15 
feet, but it is of slow growth, especially at 6rst. It is easily propagated 
by seed and is readily self-sown. 

The wood weighs from 50 to 66 lb. per cubic foot, and sinks in water before 
being seasoned ; it has a fine handsome grain, and is exported from the forests 
of Kanara, Malabar and Travancore to Bombay, Kathiawar, Kach, Karachi, 
London, Havre, Hamburg and Chinese ports. The planks when not well seasoned 
have a tendency to split longitudinally. 

In India it is extensively used for furniture, cabinet-work, knees of vessels, 
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agricultural implements, combs, etc., for tho vases and other ornamental 
articles of Trichinopoly, and for tho finely carved chairs, tables, etc., which 
constitute the well-known blackwood furniture of Bombay. The art of making 
this furniture was introduced many years ago, and to this day it is mainly 
produced by the Portuguese inhabitants. Of late, popular fancy has discarded 
blackwood and good specimens of the furniture are said to be scarcely procurable. 

But most famous perhaps of all black woodwork is the Dravidian and Chalukyan 
carving of Madras Presidency and Mysore. If it is desired to darken the Darkened 
colour, this may be effected by rubbing tho wood with oil until what is often 
spoken of as imitation ebony is produced. 

Outturn, Trade, etc. —The outturn of this wood in Madras, as recorded in Production. 
the Madras Forest Administration Re'ports, was 2,374 cubic feet in 1900-1; 0,366 
cubic feet in 1901-2; 11,808 cubic feet in 1902-3; and 16,182 cubic feet in 1903-4. 

These are the only available statistics of outturn, sale or export. In 1895 
inquiry was made in London as to prices which might bo obtainable for Indian 
rosewood. A report was subsequently issued by Mr. J. R. Hoyle, at that time 
Secretary of the Indian Section of the Imperial Institute. It was pointed out 
by the English firms consulted that the wood suffered from several disabilities. Disabilities. 

It is gritty and tlierefore much harder in the working than other cabinet kinibers; 
it loses its bright colour and goes almost black after being cut and exposed ; 
it is somewhat porous, and therefore absorbs the polish to a largo degree. 

As a rosewood it is inferior to Brazilian, though superior to that of Madagascar Brazilian, 
or Honduras, but in England it has to compete with the cheap and usually 
reliable rosewoods sent from Jamaica. It would, however, prove specially useful Jamaican, 
where groat width is required, as for example for table-tops, large carcase ends, 
and mouldings. Further it has to be remembered that rosewoods of all sorts, 
both for furniture and decoration, are very largely subject to tho caprice of 
fashion, and at the time of the inquiry the European demand was very small. 

Gamble says that the usual London rate for good timber is about £10 London Bates. 

per ton, and that there would seem still to be scope for greater activity in 

utilising the English market for the sale of at least the best pieces of Indian 

rosewood. In the reports mentioned above, one of the firms consulted thought 

that “ the rate should not excuad lOd. to 1^. per superficial foot cut one inch,” 

but that quotation, allowing 58 lb. to tho cubic foot, would work out to about 

£23 per ton for picked, ready-sawn timber, a price thus considerably above the 

£17 lOi#. per ton reported to have been paid for a fine piece sent to London in 

1878. On tho other hand, some of the reports speak of Indian rosewoods as 

fetching an average of only from £5 to £8 per ton, but these low prices were for 

large lots not specially selected. Lastly, the quotations published by tho trade 

for May 1905 wore “ Rosewood £5 to £12%per ton.” ” But it must be clearly 

borne in mind that rosewood of all grades is not at present popular.” ” At the 

present time East Indian is in fair demand and stocks are not heavy.” In the 

Indian Forester {l.c. xx., app., 3) tho selling prices, from the Madras forests, 

were given as from Rs. 20 to Rs. 7 5 per ton, according to distance from tho coast, 

but in out-of-the-way places it could not be sold even at Rs. 10 per ton ; from 

Travancore about Rs. 1-8-0 per cubic foot good quality (= about Rs. 58 per ton); 

of Bombay from Rs. 30 to 50 per ton. Logs for export should not be loss than 

24 inches in diameter, have the sapwood removed, and be exported in the round. 

The length should not, as a rule, be loss than 15 feet, although shorter lengths 
find a market. 

D. Slssoo, Eoxh. ; Notes on Changa Manga in Ind. For., 1895, xxi., shisham. 
286-8; Prain, l.c, 57-8, pi. 34; Eardley-Wilmot, Ind. For., 1898, xxv., 
app. The sissoo, shisham, sissu, shisu-kdt, tali safeda, shin, nelkar, 
shewa. zagar, tanach, yette, karra, hiridi, sinsafa, etc. A deciduous tree 
of the Sub-Himalayan tracts from the Indus to Assam, ascending to 
3,000 feet, but probably nowhere in India strictly speaking indigenous. 

Gamble remarks that it is often, however, gregarious on the banks of 
sandy, stony, torrential rivers. On higher lands it may grow, and grow 
well, though not gregariously unless planted. Cultivated and often 
self-sown on the plains of India. But even when the trees are growing 
close together the shade given is light, hence sissu is an important shade- 

485 



daphne 

Nepal Paper 


rro]t{4jcition. 


Quality of 
'I’inThfr. 

(irowtli Quick. 


L'hcs. 


(iuii-c.irriagcrf. 


iMlpfU’L.lIlt. 


\Vooil-oiir\ iiig. 


SlK'lK’I'S. 


D.E.P., 
iii., 19-20. 
Nepal 
Paper. 


D.E.R, 
iii., 202. 


SISSU-WOOD 


tree with tea planters of Dehra Dun. The seed on 
makes a great length of root compared to its growth above ground, a cir 
cumstance that greatly minimises the chance of its being swep J 
when spontaneous germination takes place within the sandy and soy 


beds of rivers. . • n 

Sissu coppices well and reproduces itself freely from suckers. Artiricia y 
it is best grown from seed deposited in suitable positions, because transplantation 
is flometirnes difficult and the young trees have to be protected till fairly esta- 
}>lis}ied. It grows most luxuriantly on low-lying sandy tracts and has been 
successfully raised on irrigated lands, e.g. at Changa Manga in the Panjdb, at 
Shalidera near Lahore, etc. But it is reputed that the timber of trees raised 
under irrigation is of poor quality and subject to serious damage by fungi. When 
young the growth of aisau is very quick; it is said to attain 2\ feet of girth in twelve 
years, 'but as it gets older its growth gets slower. The full height of a tree is 
about 00 feet or so, and in girth it is rarely more than 6 feet. It is very success¬ 
fully grown in Sind, and is said to bo tho best hardwood of the Panjab. 

The wood is very durable, seasons well and does not warp or split. It is 
highly esteemed for all purposes where strength and elasticity are required, as, 
for example, agricultural implements, wheelwrights’ work, frames of carriages, 
boat-building, etc. At one time it was extensively employed for gun-carriages, 
but owing to the limited supply of tho timber it is now very little used for that 
purpose. It is one of tho finest timbers in India for furniture and wood-carving, 
and is in regular demand all over tho North of India. In Upper India the 
shiaham wood (f>. simmoo) replaces very largely the rosewood (/>. intifoUa) of 
Western and Southern India. It attains its position of greatest importance 
in tho United Provinces, the Central Provinces and the Panjdb, being re¬ 
placed on tho north by deodar and to the south by adl and rosewood. The 
wood-carving of wSaharanpur, Farakhabad, Lucknow and Nagpur and the 
inlaid work of Chiniot, Hoshiarpur, Jallandhar and Mainpuri are largely on 
ahiahnni. In Kajputana also, this wood is to a considerable extent employed 
by tho wood-carvers, but for particulars of the methods of treatment and styles 
of carving the rotider sho\ild consult Indian Art at Delhi, 1903 (103, 108-9). 

Owing to tho fact that the aiaau very rarely grows straight, tho timber is not of 
miu^li use for beams though it is in much demand for kneels of boats. It has 
bo(>»n successfully tried for railway-sleepers, is an excellent fuel and makes very 
good cliarcoal, but it is too expensive to be utilised for these purposes. The 
wood is said to yield an ompyreumatic medicinal oil, and the raspings of the 
wood are officinal, being regarded as alterative. Near towns tho tree is largely- 
lopped for fodder and the fallen leaves collected and valued as fuel by the sweet¬ 
meat makers. 


DAPHNE, Liini. ; FI hr. Ind., v., 193-4 ; Collett, FL Sim., 1902, 
43.5; Oiiuible, Man. Ind. Timbs., 577 ; Thymelaoe.®. 

Tlicro are two or three shrubs of economic value which belong to this gonus : 
— 1. D. cannabina, Wall., is the most important and may bo spoken of as one of 
tho best Nepal Paper Plants. It occurs on the tomperate Himalaya from 
Chaniba to Bhutan, at altitudos of 3,000 to 8,000 foet. It is tho aethurway 
aetburosa, satpura, dunkotah kaghnti, dhak chnmhoi, chamboi, barua, niggiy jekUy 
t^(c. 2. D. involucrata, Wali., is the chota aryili and is met with in Sikkim, the 

Kluvsia hills and Tenasserim, and in the countries where at all abundant it is used 
similarly to «. cannobina. 3 . D. Mezereum, Linn., is not indigenous to India, but 
is often mentioned by Indian medical writers and is perhaps imported and sold by 
the drug dealers. 4. D. oleoldes, Schreb., is a small plant met with in the Western 
Himalaya from (larliwal to Afghanistan. It is best known by the following 
names — kutilul, kanthan, gandaliin (gatukdirm), laghune, pech, pirkai buta, 
etc. Tho roots are boiled and given internally as a purgative; tho bark and 
leaves arc also .said to bo used medicinally ; tho berries are reputed to in¬ 
duce naust'a, and according to Brandis, a spirit is distilled from them in the 
Sutlej valley. It is just possible, therefore, that this may bo the Mezereon of 
Indimi medical writers. It is commonly reported that camels will not eat it 
and indeed that it is poisonous to them. 

6. Edgeworthla Gardner!, Meissn.,- FI. Br. Ind,, v., 195 is a closely allied plant to 
tho species of n^tphue, and one which would seem to be an even more important 
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source of Nepal paper than n. cannahina. It is a large elegant bush of the 
Central and Eastern Himalaya from Nepal to Bhutan, Manipur and Burma— 
distributed to China and Japan. It is known in India as the kaghuti, aryili^ etc., 
and might be called the true Nepal paper plant. The miisumata of Japan, and, 
according to Hemsley (Journ. Linn. Soc., xxvi., 401), i&T:*igvivorthia cHvyttantha. 

It is regularly cultivated in that country for its paper bark. 

NEPAL PAPER, —Quite recently Stein {Ancient Khotan, 1907, 420) has an- Nepal 
noimced the discovery of an actual specimen of Daphne paper, the date of Paper, 
which has been determined as the middle of the 8th century. This was found 
in the ruins of Endere and was examined both microscopically and chemically 
by Prof. J. Wiesner. The material was found to be a well-macerated fibre of 
the Thynteiavewy presumably MPttyhue. From the fact of no naphne being 
known to occur in Eastern Turkestan, it htis been inferred that the paper had 
been made in Tibet. [Of. Wiesner, Denkachr. Akad. Wias. Wien.y Math.-Nat.y 
Ixxii., 17-8.] It is thus permissible to regard this as the oldest recorded sample 
of what is commonly spoken of as “ Nepal Paper.” But even during the be¬ 
ginning of the 19th century, Nepal did not produce enough Daphne paper to 
meet the demands of India. Buclianan-Hamilton {Acc. King. Nepal, 1819, 

232-3) tells us that the local supply did not suffice and that Nepal had to import Nepal Imports, 
both the paper and the raw material from Tibet. Kirkpatrick {Acc King. 

Nepauly 1811, 80) speaks of one of the two species seen by him as being the 
paper-plant of Tibet. 11 would thus be more correct were the paper in question 
called “ Tibet Paper,” and this change in name would be in direct accord with 
the discovery narrated by Stein. [See Paper and Paper Materials, p. 862.] 

It is perhaps hardly necessary to repeat that there are two important plants 
from which the so-called Nepal paper is made:—-(a) K. iJnftineri and (6) 
o. eft nttnhimt. Perhaps the earliest account by a botanist of this paper-material Botanical 
is that given by Wallich, who figures and describes three species and tolls us -A^ccount. 
that Edgewofthia wfis regularly cultivatcKl in Nepal for its paper-yielding bark. 

In 1837 Lord Auckland, while Governor-General of India, called for further 
information, and various reports were in consequence prepared and submitted 
to the Government of India. Atkinson and other more recent writers repeat 
the statement that the Bhot country sends to this day large supplies into 
Nepal. Still, however, no material progress has been made, and Nepal 
paper is no nearer than it was a hundred years ago to becoming a commercial 
commodity. In fact it may be doubted whether any bark fibre is ever likely 
to be of value, unless for very exceptional purposes ; it is too expensive as a 
modern paper-material. Nepal, Kumaon and Sikkim are the chief regions where 
India’s supply of the so-called Daphne or Nopal paper is obtained. The reader 
should consult Broussonetiai p. 186, and Paper Materials, p. 868, for further 
particulars. [Cf. Wallich, As. Bes., 1820, xiii., 383-90 and 3 pi. ; Lace, Journ. 

Linn. Soc.y 1891, xxviii., 312 ; Morris, Cantor Lect. in Journ. iSoc. Arts, 1895, 

Ixiii., 938; Dodge, Useful Fibre Plants of the World, 1897, 146; Kanjilal, For. 

FI. U. Prov.y 1901, 281 ; Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 432; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 121-2. 

DATISCA CANNABINA, Lhm. ; FI. Br. Ind., ii., 656 ; Phar- p.E.P., 
macog. Ind.. 1891, ii., 98 ; Bentham, Rev. Cenni Storici of Targioni- 28-9. 
Tozzetti in Journ. Hort. Soc., 1855, ix., 152; DATiscACEiE. The akalbir, Akalbir. 
akalhar, kalbir, hhang-jala, hajr, wajtangel (waft-tanj), drinkhari, sida 
atsUy etc. 

A tall erect herb resembling hemp, met with in the temperate and sub-tropical 
Western Himalaya from Kashmir to Nepal. Root extensively used in India 
as a yellow dye for silk. It is largely exportedJrom Kumaon, Garhwal, Bashahr 
and Kashmir, and is mentioned in 1694(as a useful plant found in Crete. 

[(7/. Hummel and Perkin, Journ. Soc. Cheih. Indust., 1896, xiv., 468; Imp. Inst. 

Tech. Repts.y 1903, 216-6.] 

DATURA, Linn. ; FI. Br. Ind., iv., 242-3 ; Pharrmcog. Ind., ii., D.E.P., 
584-624; iii., 182-90; Prain, Beng. Plants, ii., 751; Cooke, FI. Pres, iii., 29-43. 
Bomb., ii., 273 ; Solanace^. Datura. 

History. —The vernacular names given to the species of this genus can 
hardly be said to distinguish the various forms that exist. The Sanskrit names 
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dhustiira or dhattura and unmatta mean “ insane,” and hence might have been 
given to an introdticed plant (on its properties being recognised); in fact might 
be upheld as not necessarily involving an ancient knowledge. The better Imown 
vernacular names are either derived from the above or have meanings in the 
languages to which they belong that denote the well-known properties of the 
drug. As met with in India the species of natum have the appearance of 
introduced plants. They frequent waste lands near human dwellings or invade 
the borders of fields or cover abandoned cultivation. They do not exist as 
individual plants that take their own positions in a blended vegetation, but ap¬ 
pear as invading cohorts and hero and there become so abundant as to exter¬ 
minate all other plants. No form of Datura exists, in fact, under such conditions 
as to justify the emphatic opinion that it is indigenous to India. 

It is customary to road of ” the white-flowered datura ” and of “ the purple- 
flowered kala-datura ” as if these conditions implied specific distinctions. Not 
only so but many writers affirm that the purple-flowered form is a more deadly 
poison tijian tho white, but that belief doubtless rests mainly on the theory of 
signatures. Any of the Indian forms may have white or purple flowers, may 
have single or <louble flowers, and may have thorny or smooth fruits. How far 
tho chemical properties of these plants are affected by cultivation, by soil or by 
climate, it is at present impossible to discover. One thing, however, is certain, 
that tho Daturas have been, and to some extent are still, cultivated plants, so 
that the differences recogni.sod between the so-called wild plants of one region 
and of another may be due to their being more recent escapes from a speniial 
cultivation. Possibly all the Indian forms constitute but one or at most two 
species. #>. strumoniuw. might be called the typo of tho temperate and alpine 
series and f>. fitmuonn that of the tropical assemblage. 

Put if the Daturas are only introduced plants, their properties have in India 
been fully understood for many centuries. The account published by Garcia 
do Orta in Goa during 1563 of the criminal uses to which they are put, might be 
reprinted as a statement of the nefarious practices of to-day. So also the in¬ 
vestigations of the Hemp Drugs Commission might be summarised as the dis¬ 
covery that if taken in moderation bliang is harmless, but when mixed with 
Datura, that intoxicant becomes most reprehensible and even dangerous to life. 
Moreover tho seeds are known to enter into the composition of certain alcoholic 
beverages and render tho consumers of those literally mad. Some years ago I 
witnessed a remarkable process of making nrak (country spirit) potent. A few 
seeds of Datura wore burned on a charcoal fire, an empty earthen pot was held 
the while over tho fumes. When full of smoko arak was poured into the jar, 
the result being its adulteration wuth the active principle of Datura in a form 
that would most likely escape detection by any ordinary process of examina¬ 
tion (see Spirits, p. 1047). Tho extent to which Datura seeds are used 
criminally in India can bo readily judged of by the perusal of the annual reports 
of the medical examiners to the various Governments and Administrations of 
India. The.so literally teem with particulars of Datura-poisoning. 

The following particulars of the chief forms may assist in their 
recognition 

Datura fastuosa, Linn.; Hummaiu, Rheede, l.c. 47. The kola 
dhaturd, khunuk, toradanay udah-dhaturdy karu-umatey nalla-ummetta, kechu- 
hangy etc., etc. A small shrub found all over the tropical parts of India ; the 
most common and abundant species. The capsule is retained in a nodding 
attitude and opens irregularly near the apex. There are said to be several 
recognisable varieties of which !>, albay Nees (the safed^dhatura) is 
that most frequently mentioned and most highly approved medicinally. 
It has the flowers often creamy-white, but is doubtfully separable from 
the typo. 

D. Metel, Linn. —This is found chiefly on the N.W. Himalaya and 
the mountains of the Deccan. 

D. Stramonium, Linn.—Is met with on the temperate Himalaya 
from Baluchistan and Kashmir to Sikkim. The capsule is erect and 
deeply four-valved. This seems far more likely to be the white Datura 
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of medical writers than var, alba above. It is described as the tattur 
of the Panjdb and the kachola of Afghanistan. Lawrence {Valley of 
Kashmir, 1895, 77) mentions that Kashmir exports the seeds largely to 
the Panjab and that they fetch Rs. 5 a maund. The vat. Tatula appears 
to be the plant of which the dried fruits (strung on thread) are sometimes 
imported into India from Persia. These imported fruits are sold under 
the name yharhhuli in Bombay and maratia muykti in Madras. Poisoning 
from eating tatuleh is recorded in the Kew Bulletin (1889, 275-8; 1896, 233). 

The MEDICINAL uses of the species of Datura centre chiefly in 
their poisonous property and in the pernicious and criminal advantage 
often taken of these all too prevalent plants. Barry points out that 
the seeds of Datura, may be mistaken for those of Capsicum. 
Reduced to a powder they are criminally mixed with food and can often 
only be detected through the microscopic stru(;ture of the fragments of 
the seed-coat that may be discovered in the food or the contents of the 
stomach. 

[Cf. Garcia de Orta, 1563, Coll., xx. ; Acosta, Tract, de las Drogas, 1578, 87 ; 
Linschoten, Voy. E. Ind., 1698, i., 210-1 ; Pyrard, Voy. E. Ind. (ed. Hakl. 
Soc.), ii., 113-4; Herbert, Travels, 1677, 337; Pryor, New Acc E. Ind. and Pers., 
1676, 32; Rheede, Hort. Mai., 1679, ii., 47-52, tt. 28, 29, 30 ; Rumphius, 
Herb. Amh., 1760, v., 246-52, t. 87 ; Ainslie, Mat. Med. Hind., 1813, 47; Chevors, 
Man. Ind. Journ., 1870, 179 seq. ; Kept. Ind. Hemp Drugs Comm., 1894, i., 172 ; 
Brit, and Cohn. Drugg., 1898, xxxiii., 769; Diinstan, Trans. Chem. Soc., 1901, 
Ixxix., 71-4; Bedford, Ind. Med. Oaz., 1902, xxxvii., 206-10; Mehta, /nd. 
Med. Oaz., 1904, 20 ; Collis Barry, Legal Med. Ind., 1903, 473-4 ; White and 
Humphrey, Pharmacop., 1901, 470; Ann. Repts. Chem. Exam., 1897-1905.] 


DAUCUS CAROTA, Linn. ; FI Br. Ind., ii., 718 ; Roxb., FI. 
Ind., ii., 90; Rec, Bot. Surv. Ind., ii., 107; Prain, Beng. Plants, i., 540; 
Duthie, FI. Upper Gang. Plain, 398 ; Umbellifer^e. The Carrot, gager, 
mormujh, kach, zdrdak, manjaUmulldngi, kdrltu-kizhangu, pita-kanda, etc. 

Habitat.—A native of Kashmir and the Western Himalaya at altitudes of from 
5,000 to 9,000 feet. It is also commonly hold to be a native of Europe (except 
the extreme north), of Abyssinia and North Africa, of Madeira and the Azores, 
and of North Asia eastwards to Siberia and Kamschatka. Throughout India it 
is cultivated by the Europeans, mostly from annually imported seed, and by 
the Natives from an acclimati.sed if not indigenous stock. In many parts of the 
country a greenish-white carrot is preferred as being very hardy and productive. 
This rises some two or throe inches above the soil, is a coarse root which possesses 
little of the flavour of the European carrot, but is able to withstand the extreme 
heat of summer, and may be raised in some parts of the country throughout the 
year, ft thus produces a return at seasons when other tubers or roots are scarce 
or not available. This is particularly the case in Bihar (Patna) and some parts 
of the United Provinces. 

History.—Sir George Birdwood {Memo. Carrot for Famine Relief in N. Ind., 
1896) gives a detailed and learned account of the history of this plant. This 
occupies many pages, and can hardly be abbreviated without greatly lessoning 
its value. The carrot appears to have been regularly used in India from fairly 
ancient times. The Emperor Baber {Memoirs, 1619 (Leyden and Erskine, transl.), 
1826, 347) narrates his having oaten a dish of fried carrots. In the Ain-i~Akhari 
(Blochmann, transl., 63-4, 67) mention is made of “ wild carrots ” {shaqaqul) 
and of cultivated carrots. Terry {Voy. E. Ind,, 1655 (ed. 1777), 91-2) speaks of 
the good carrots of Surat, and Fryer {New Acc. E. Ind. and Pers., 1672-81, 119) 
makes special mention of those of the Deccan. While much reliance cannot be 
placed on names of plants as historic evidences, it is significant that throughout 
the languages of India, indeed from Central Asia to Cape Comorin, there should 
prevail in every language a name for the carrot {gager, gdjar, gdzara, garjara, etc.) 
which seems to have come from a common source. To that name is frequently 
added a further word meaning “root” or “tuber.” Thus in Tamil it is the 
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gajjara-kellfinrju. The clerivution of the Latin name carota and of the French 
carotte is probably direct from the Greek karoton. The Sanskrit garjaru originated 
the Persian zardak and the Arabic jegar. In fact, the evidence of cultivation 
would lead to the inference that the carrot spread from Central Asia to Europe, 
and if so it might be possible to trace the European names from the Indian and 
the Persian. Indeed the carrot seems to have been grown and eaten in India 
while in PJiiropo it was scarcely known as more than a wdld plant. In Anglo- 
Saxon it was weal-mxira^ wald-mora^ walck-mora^ clap-wype^ but it was confused 
with the parsnip till about the end of the 11th century. These names recall the 
German mohre, moraha, the Russian morkov, the Sanskrit mula, mulaka, and the 
Kashmiri mor~mujh, and they all denote “ root.” 

Cultivation. — Bengal. —A writer in Indian Gardening (Oct. 27, 1898) 
says in his experience (in Chumparan) the se^^d should be sown broad¬ 
cast early in November. Of the imported varieties the Large White 
Vosges valid Wliite Belgian succeeded best. The crop continued to yield 
till the end of May. (Jther writers in the Northern and Central portions 
of the province speak of sowings in August and the crop coming into 
season in January and February. Mukerji {Handbook Ind. Agri,, 
1901, do?) observes that the carrot has a special value as a nourishing 
famine food and fodder. The Ked Mediterranean variety grown at the 
(\uvnpore Experimental Farm seems to be the best. The Yellow Mediter¬ 
ranean is most highly spoken of as a cattle food. The yield of the White 
Mediterranean carrot is almost equal to or even higher than that of country 
carrots, hut the roots are hard, coarse and insipid. When grown without 
manure the country carrot gives a much larger yield than any of the 
European varieties. The proper time for sowing carrot seed in the plains 
is from September 15 to October 15. It is best to sow in drills and ridge 
the drills after the plants have appeared, then thin out. The quantity of 
seed used is 8 to 12 oz. an acre. The yield comes to 200 to 500 maunds 
per acre, if loose soil near the village be chosen, deeply cultivated, 
well pulverised, weeded and irrigated. The seed had better be mixed 
with wood-ashes at the time of sowing, and unless the soil is quite moist, 
water should be poured in the drills immediately after sowing. [Cf. Fir- 
minger, Alan. Gard. Ind. (ed. Cameron), 1904, 166-7.] 

United Provinces .— Duthic and Fuller {Field and Gard. Croups, 1893, 
pt. iii., 9) say the area occupied by the carrot is not separately estimated 
in the agricultural returns, but the average under carrots, turnips and 
radishes for the three years ending 1889-90 amounted to 41,463 acres. 
The carrot is generally sown in September or October; the roots are ready 
for use after two months, and may last for three or four months. A loamy 
soil is preferable. Under favourable conditions an outturn of over 200 
maunds is possible. At Cawnpore 60 maunds is said to be the average, 
but at Basti only 33 maunds. The bazar price in ordinary seasons is 
from 8 to 16 seers an anna. 

Panjab .— Brief notices are made of carrot cultivation in the Panjab. 
In Jhang it is said “ the zamindar’s food consists largely of carrots ” 
{Replies Famine Comm., 228). In Sialkot {Gaz., 68) the carrot is spoken 
of as grown all over the district, and the superior European kinds are 
little known. 

Bombay .— Of Gujarat it has been said that carrots of two kinds are 
cultivated—“the long-rooted” and the “blunt spindle form.” They 
are grown at various times in different parts of the province, generally 
in garden beds from seeds sown broadcast, but are sometimes transplanted 
from nurseries during the ra5i season. They take three months to mature, 
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though by nipping off the heads growth may be prolonged. The young 
plants are also taken up when half grown and sent to market. The j^ro- 
duce is from 5,000 to 10,000 lb. an acre. The carrot is also grown in yield. 
Gujarat from August to May, and the crop gathered four months later. 

In Each it is much raised as a field crop. In Poona and Khandesh the 
carrot is cultivated very largely on black soil, with the help of manure. 

Of Ahmednagar a curious process is reported of obtaining carrot seed: 

When the crop is ready the husbandman cuts off a thick slice from the Method of 
crown end of the carrot. This he puts two fingers deep below the soil 
in any place where there is a liberal supply of water. After a few weeks 
the roots produce a vigorous flower stem, the seed of which is gathered 
four or five months after having been thus transplanted. There are 
accordingly two crops in the year—one, the root produced from the 
seed, the other the seed produced from the root (see Raphanus sativus, 
var. caudata, p. 912). In the Deccan, according to Woodrow (Gard. in 
Ind., 1889, 340), the carrot may be grown as a culinary vegetable where 
the rainfall is not over 25 inches annually, during the rainy season. 

Large sowings for fodder should be made in October and November, and 
if late rains are favourable good crops may be grown on a deep retentive 
soil without irrigation. 

Mysore is stated to produce a very good quality of carrot, but in Madras Mysore, 
and Burma the root seems to be raised only as a garden vegetable. 

Food and Fodder. —The so-called root constitutes an important vege- Vegetable, 
table in the markets frequented by the European community. Although 
certain classes of Hindus in Bengal object to eat the carrot, on account of 
some fanciful resemblance to beef, still the Natives of India, as a whole, 
are year by year taking more kindly to it. At the same time it must 
be added that, though by the Muhammadans and certain Hindus the 
carrot has been cultivatecl for ages, it is only within recent years that 
it has become a recognised article of diet. By certain classes the young 
carrots are used only as pickles. By others “ the root is first boiled cooking, 
in water, then squeezed out and cooked in ghi.^^ In Europe it has 
become a recognised article of cattle food. Carrot-tops afford a useful 
fodder, and the contention that the roots might be resorted to in times of 
famine is strengthened by the fact that the tops would be of value to the 
cattle. [Of. Agri. Ledg.^ 1898, No. 12.] 

Seed. —The seed yields by distillation a medicinal oil. [O/. Taleef Shereef Medicinal. 
(Playfair, transl.), 113.] In the Hemp Drugs Commission Report (iv., 415) mention 
is made of the seeds constituting one of the spices used in flavouring bhar^. 

Lawrence {Valley of Kashmir, 67) says carrot seeds are employed to mix with 
caraway. Tho chemical constituents of the root are crystallisablo and un- 
crystallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly, 
malic acid, saline matters, lignin and a peculiar crystallisable, ruby-red neutral 
principle, without odour or taste, called carotin. [Cf. Pharmacog. Ind., ii., 136.] 

DELPHINIUM DENUDATUM, frail.; FI. Br. Ind., i., 25 ; D.B.F., 

Ranunculace.^e. The nirhisi or jadwar of certain writers (names that Hi** 66-9. 
more strictly speaking denote species of Currama or of AcoiiiUim^ 
which see); is also the munila of the North-West Himalaya. D. saniculsB- 
folium, Boiss., has been supposed by some, but incorrectly, to afford the 
asharg dye and medicinal flowers. 

D. Zalil, Aitch. <& Hemsl., an abundant larkspur in Khorasan at 
altitude of 3,OCX) feet, where its spikes of golden flowers give a wondrous 
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The dried flowers and fragments of the flowering spikes constitute the aslmr^. 
It is the ghafiz^ asperag, gul jaliU zalil^ zarivy trayamdriy etc. Is imported by 
Trans-frontior traders, who bring it to Multan and other Panjdb towns where it 
is employed along with akalber and alum to dye silk. [Cf. Pharrnacog. /no., i.y 
23-7 ; Kew Bully 1895, 167 ; Briihl, Ann. Roy. Bot. Gard. Calc.y 1896, v., pt. 2, 
90-108 ; Monog. Dyea and Dyeing in Bomb., 1896, 17 ; also U.Prov.y 1896, 82 ; 
Perkin and Pilgrim, Trans. Chem. Soc.y 1898, 267-75 ; also Proc. Chem. Soc.y 
1898, No. 190 ; Imp. Inal Tech. Repia.y 1903, i., 214 ; ii., 221.] 


D.E.P., 
iii., 116-36. 
Yams. 


D.E.P., 
iii., 181. 

D.E.P., 
iii., 120-7. 

Uarbadoa 

Yam, 

(Commonest 
Indian Yam. 


DIOSCOREA, Linn.: Watt, Sel. Ttec. Govt. 7nd., 1888-9, i., 
147-66 ; Duthie and Fuller, Field and Gard. Crops, 1893, pt. iii., pi. Ixxx. ; 
Sadebevk, Die KuUurgew. der Deut. Kolon., 1899, 68-7] ; Wiesner, Die 
Rohst. des Pflanzenr., i., 567-608; Mollison, Textbook Ind. Agri., iii., 
197-200; Prain, Beng. Plants, 1903, ii., 1064-7; Rvan, Journ. Bomb. Nat. 
Hist. Soc., 1903, xiv., 772-5 ; R.E.P., Rept. 1903, 27-8 ; Prain and Burkill, 
Journ. As. Soc. Beng., 1904, Ixxiii., pt. ii., 183-7 ; 1904 (suppL), 1-11 ; 
the Yams—Dioscoreace.e. 

Indian Species and Varieties.—The account given in the Dictionary of this very 
difficult and imperfectly known genus of edible plants was written in 1888. It 
was subsequently arranged by the Government of India that a concentrated 
etlort should be made to secure fuller and more acicurate information. Collections 
of live tubers, accordingly, began to arrive in 1894, and continued to be received 
during the subseciuent years. It was agreed that the yams as received 
should he cultivated in the Royal Botanic Gardens, Calcutta. They are 
therefore being systematically studied. A preliminary and unofficial report 
has already appeared, written by Prain and Biu*kill, and descriptions of certain 
species have been given in the Journal of the Bengal Asiatic Society, but further 
material and more detailed information are deemed essential before the final 
report can he given to the p\iblic, and this seems likely to assume the form of 
a monograph of the Indian species of the genus. All that need bo attempted 
here, therefore, is to abbreviate the Dictionary article, and to abstract and 
incorporate from Prain and Burkill’s preliminary report (and all other recent 
publications) such additional information as seems calculated to bring the present 
account abreast of existing knowledge. 

Prain {Bengal Plants, l.c.) sketches very briefly the classification that seems 
lik(4y to be followed in the future. The Bengal species are referred to two great 
groups according as the stems twine to the left or to the right of the observer. 
This brings the following together as those that twine to the left— n. rio>mo>irf, 
Itf’iitaiihjfUa. tinnentomn, bnlbi/'er*f, iteltoiilen, and fanrivulnta ; those that 
twine to the right. 1>. a , aettfeata. nuntfntilarin, Humiltonl and nlnta. 

Within those groups the species are assorted according to the characters of the 
leaves, inflorescence, capsules, seeds and aerial bulbs. It may be useful to set 
forth in alphabetical sequence of their names tlie economic information of the 
chief Indian species and varieties :— 

D. aculeata, Linn. ,■ Prain, l.c. ii., 1067 ; D. glabra, D.E.P. ; D. Wallichii, Hook., 
/., FI. Br. Ind.. vi., 295. A plant cultivated in Bengal, Assam, the Deccan, 
South India and Burma; in the last province it is apparently also wild. 

D, alata, Unn. FI. Br. Ind., vi., 296 ; Prain, l.c. 1067 ; Rec. Bot. Surv. Ind., ii., 
143 ,' iii., 288 ; Circ. Roy. Bot. Gard. Ceylon, 1905, iii., 10-4. The Wing-stalked 
Yam, the Barbados Yam, kharn. This seems closely allied to the Chinese yam, 
f>. nntfttHM. Decaisne. 

This is the commonest of all the Indian cultivated yams. It is a large climber 
with quadrangular winged stems which twine to the right. The capsule is broader 
than long and the seeds winged all round. Leaves rather sharply angled. In¬ 
florescence only occasionally produced and often zig-zag in structure. Tubers 
frequently very large, sometimes four to eight feet in length and as thick as 
the thigh {Conserv. For. Repts. S. Circ. Mad., May 1889), at other times small 
iind globular like an average-sized potato. One or two species of yam are fre¬ 
quently alluded to in Sanskrit literature, and this would appear to be perhaps 
the form most often mentioned. Roxburgh assigned foiu- or five tubers to sepa- 
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rate specific positions, chiefly on account of their shape and colour. He, however, 
admitted that he would be quite prepared to accept all these races (for they 
appear to be little else than races) as belonging to the same species. These were 
IP. ttfvopnrttuveay gtohotutf purpitrett and rtihelln {Roxb.^ FI. Ind.^ iii.. Distinctive 
797-801). They are classified into tubers elongate, at times club-shaped, the Races, 
flesh being white throughout in tiinta proper, pink under the skin in rubella, 
purple throughout in purpurea ; tubers short, roundish, and flesh wholly 
white in giobona ; rosy purple under the skin in gioheiiu, and rosy purple 
in atropurpurea. J. D. Hooker places these names as denoting ‘'imperfectly 
known and undeterminable species.” Prain and Biu*kill, however, after a careful 
study of the live plants, have recorded Roxburgh’s four forms above named 
under iP» aiata, Linn., and have formed varietal positions for each {Note, l.c. 

1903-4, No. 846). These are as follows ;— 

(а) Var. alata proper ; D. Hamiltoni, Hook., /. (in part). The White Yam. White Yam. 
This is said to be a largo climber, fairly abundantly cultivated in Bengal, 

Assam, the United Provinces, the Central Provinces, the Deccan, South India, 

Burma and Ceylon. It varies very greatly, how'over, in some of its areas. 

(б) Var. globosa; D. globoaa, Roxb., Duthie and Fuller, Field and Qard. Crops, 

pt. iii., 11 ; D. globosa, D.E.F., iii., 131 ; the Common Yam. This also is a Common Yam. 
large climber that is fairly extensively cultivated, more especially in the Central 
Provinces and Madras. It is the chupri-alu, fergo-nari. 

(c) Var. rubella; a large climber, extensively grown, especially in Bengal, Long Red 
the Central Provinces, Western India and the Deccan. It yields a long tuber, ‘t'uber. 
red outside, known as the guraniya-alu. 

(d) Var. purpurea; the Dark Purple Yam : the Malacca Yam, or lab-guraniya. Dark Purple 

A large climber fairly extensively cultivated. 'ia.m. 

D. anguinai Roxb.; FI. Br. Ind., vi., 293; Prain, Beng. Plants, ii., 1066. A D.E.P., 
large climber met with occasionally in the forests and jungles of the lower hills iii,, 127. 
in Nopal to Bhutan, also Chota Nagpur and Assam. The tuber is only eaten 
by the poor or in times of scarcity, and is called hukur-alu. 

D. bulbifera, Unn.; D. saliva, Benth. ; D. pulchella and D. crispata, Roxb. ; D.E.P., 
Hermann, Farad. Bat., 1698 t. 217 ; D. saliva, Willd. Duthie and Fuller, iii,, 128-9. 
Field and Garden Crops, pt. lii., ll, t. Ixxx. ; D. saliva, Linn. Hooker (Trimen, ^ Yam 
FI. Ceyl., iii., 279) calls this “ the wild uneatable state of the cultivated 
plant.” This fairly extensive climber is common in the hedges and thickets of 
India and Burma. It is a distinct species, the capsule being longer than broad, 
and the seeds winged at the base only ; the leaves are bright shining green and 
the transverse nerves rest within channels. The tubers are round, not larger 
than a man’s fist. The stem, like that of mp. alata, bears numerous little tubers 
by which the plant may be propagated. The aerial tubers also afford characters 
by which the varieties may bo separately recognised. The underground tubers 
of the wild plant are insipid and often hardly edible, unless repeatedly boiled 
and washed in running water between each boiling. Nevertheless, the wild forms 
collectively constitute a fairly important article of food in times of scarcity and Famine Food, 
famine. [Cf. Acosta, Tract, de las Drogas, 1578, 321.] 

(а) Var. bnlbifera proper.—The agricultural states of this variety are often 
designated in India as mp. natira, and the recently introduced forms are spoken 

of as the Otaheite Potato. The wild tubers are regularly eaten, though more otahelte 
bitter than the cultivated. An interesting official correspondence recently took Potato, 
place regarding the successful conveyance (by Capt. H. D. Larymore) of seed- 
tubers of the so-called Otaheite Potato from the Andaman Islands to West Africa. 

(б) Var. pulcbella; D. pulchella, Roxb. ; D. saliva, Linn.; FI. Br. Ind., vi., D.E.P., 

296 (in part) ; D. bulbifera, D.E.P. A climber^ fairly generally met with in iii,, 128. 
cultivation. It is in India often known as the rat-alu. 

(c) Var. crispata; Roxb., FI. Ind., iii., 802. A fairly prevalent climber in D.E.P., 

India and Burma, known as zamin-kand. iii., 129. 

D. deltoidea, Wall.; Prain and Burkill, Journ. As. Soc. Beng., 1904, Ixxiii., D.E.P., 
pt. ii., suppl., 1-2, 5-6. This is a common species in the N.W. Himalaya at iii., 129. 
altitudes between 3,000 and 8,000 feet—flowering time in May. It is an ex¬ 
tensive climber, often covering trees more or less. Stewart gives a long list of 
vernacular names which in the Dictionary it was suggested belonged to all the 
species met with in Upper India. Even to the present day a distribution of these 
names has not been accomplished. The tubers are often ver\ large, but 
apparently not eaten. In Kullu they are called shingli, and used for washing Detergent 
wool. Stewart says that in Khayhan they are called kriss and used in Tubers. 
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and remarks that they are much used in washing wool and also in medicine. 
The same tubers, according to Atkin.son, are in Kumaon known as gun. Some 
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writers ar)pear to regard them as poisonous. . 

D, daBinona, Roxb.; FI. Br. Ind., vi., 289; Rec. Bot. Surv. Ind., 1898, i., 
274; 1903, ii., 143, 189. A large climber of the tropical forests of India and 
ihirina. Stems twining to the left, sometimes prickly ; leaves digitately 3-5 
nerved ; capsule longer than broat^l and seeds winged at the base only. Ihis 
wild yam is extensively used as a famine food, chiefly in Burma and the Central 
Provinces and Central India. It appears never to have been cultivated. Some 
writers, liowev'er, say the roots are highly poisonous and cause intoxication but 
are rendered edible by boiling and steeping in running water, this treatment 
being n‘p(^atcd two or three times. Gainrnio {l.c. 190) says that when tigers 
kill ( little, the villagers insc'rt a quantity of the flour from the pounded 
roots (U\the vaja knnd into the body of the “ kill.” The poison permeates the 
flesh to such an I'xtent that when the tiger returns and oats the carcase it becomes 
infatuated and mad, and the villagers then make short work of it. Ridley 
{Mulay BL Names, in Journ. Roy. As. Soc. {Straits Branch), 1897, 90) speaks of 
th<) tuiiers being used in the manufacture of dart poison. {Yearbook of Pharmacy, 
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D. fasclculata, Roxb. . Prain, Beng. Plants, 1903, ii., 1060. The kidney-shaped 
yam, Karen Potato. A small climber somewhat like #>. ttlata but more graceful ; 
of a vivid gnvcn colour, the stem twining to loft and dotted over with small 
wart-Iike prickles. Leaves pubo.sccnit roniform or orbicular with sharp stipular 
thorns. Tubers fasciculate, numerous, usually white, but in Burma and the 
Malay Islands a form exists which has reddish-coloured tubers. This is obviously 
(leriv'tMl from the wild if- sifinomt. which differs only in the fact that the upper 
rootl(‘ts an^ spinose. Mu(di confusion seems to exist regarding the name pindalu. 
In some localities of South India it denotes the white round tubers of one or two 
nw(\s of if. aiota. In other provinces it is restricted to the present plant. I 
found (during special investigations conducted in 1894) the latter usage through¬ 
out Berar, wlu‘r(' the clustered yam is fairly plentiful and popular. It is ordinarily 
grown as a garden crop near the homestead, on stakes 8 feet high and 2 to 3 
f(H>t apart, around paa-leaf houses, or in fields, along with the brinjal. In 
some localities, ss for example Nirmal and Bassein in Bombay, it is cultivated 
as a pure field crop. Roxburgh tells us that in his day it was grown to a con¬ 
siderable extent in the vicinity of Calcutta not only for food but to make starch. 
Being, in some respects, more like a potato than a yam it is often called the 
potato of this and that place— e.g. ” Karen Potato.” 

D. glabra, Roxb. : FI. Br. Ind., vi., 294; Prain, Rec. Bot. Surv. Ind., 1905, iii., 
288 ; I), mwimularia, Lamk .; Beng. Plants, ii, 1067. So far as India is concerned, 
howe\'cr, it would appear to bo rarely if ever cultivated, though the tubers 
are ri^gularly ('ollected and eaten by the hill tribes, more especially in times 
of scarcity and famine. It occurs on the lower North-W(^st Himalaya, in Nepal, 
Sikkim, the hills of Bengal to those of South India and Burma, distributed to the 
Malay Peninsula and China, It is very often called ban (wild) alu or aru (yam), 
shora-aln. [Cf. Wood, Rec. Bot. Surv. Ind., ii., 143.] 

Vax. belophylla, Voigt {sp.) ; D. sagittata, Royle; Prain, l.c. 1064. It seems 
])robablo that this should bo retained as a distinct species. It is a large climber 
mot with on the lower Himalaya and mountains of Bengal (Parisnath). The 
tubers are edible but the plant is not recorded as met with under cultivation. 

D. Hamiltonl, Hook.,/. : FI. Br. Ind., vi., 295 (in part) ; Buchanan-Harailton, 
Stat. Arc. Diruij., 192; D. globosa (in part), D.E.P. This cultivated plant is 
occasionally met with in Bengal, Assam and Burma. 

D. oppositifoUa, Lmn. : Roxb., FI. Ind., iii., 804; FI. Br. Ind., vi., 292. A largo 
climber with terete unarmed branches and with the leaves almost opposite. 
It is a native of tropical India from the Deccan to Assam, Sylhet, Chittagong, 
Burma, Ceylon and China. It is wild in India but appears to be cultivated in the 
Malaya and Java. It is one of the most important wild tubers with the people 
of the Deccan and Central Bengal. The root and aerial tubers are eaten as well 
tus the young flowering spikes. 

D. pentaphyllat iam. ; D. triphylla, Roxb. ; FI. Br. Ind., vi., 289 ; Rec. Bot. Surv. 
Ind., ii.. 143; iii., 288: Prain, Beng. Plants, ii., 1066; Nuren-Kelengu, Rheede, 
Hort. Mai., vii., tt. 34, 35 The Kawan or Fiji Yam. Mot with throughout tropical 
India on the lower hills from Kumaon to Burma, Ceylon and Malacca. It is an 
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extensive climber, the stem prickly below and sometimes bulbiferous. It affords 
large edible tubers that are eaten practically all over India, especially with the 
Kathodis of the Konkan, the Savarahs of Ganjam and the T^epchas of Sikkim. 

The flowering stems and young leaves are also eaten, especially in times of scarcity. 

But it is said to afford both poisonous and innocuous forms, the latter being 
made edible by repeated boiling and washing. It is apparently, however, 
never cultivated in India, except perhaps in Pondicherry. [C/. Circ. Roy. 

Bot. Gard. Ceylon^ 1905, iii., lC-7 ; Achurt, Quinze Cents. Rl. dans VInd.., 

1905, 206.] 

D. spinosa, Roxb. —This plant has been confused with f>. faHcicuUttn and 
n. aeuieata, Linn. It is, in fact, placed by Prain {l.c. 1066) as a variety of if. 
faneUniata. Its most generally accepted names are tnadhvdlu in Sanskrit and 
mau-dlu in Bengali, but these are also assigned to i>. aeuieata, Linn., so that it 
seems probable the two plants are often confused by the people of India as 
also by most botanists. The tubers are largely eaten in the countries where 
procurable. 

CULT!VA TION. —Of the yams above briefly indicated three species are Subsidiary- 
very generally grown in India as subsidiary foods. These are />. alata^ Foods. 

/>. biUhiferti and 1>. fasrlculata. Under each of these species, however, 
there are several varieties and even a large assortment of cultivated races, 
so that the yams are not only varied but abundant plants. It is, in fact, 
only within the very driest tracts (such as some portions of Rajputana, 

Sind, the Western Panjab and the Deccan) that yams are not to be 
found. Wild yams are also very prevalent and constitute an impor¬ 
tant article of food with the poor, more especially the inhabitants of 
uncultivated tracts, and in times of famine they often become of the Famine Foods, 
greatest possible value. Lewin {Wild Races S.K. Ind., 1870, 27) says 
that in the hills of that country wild yams are so plentiful that no man, 
able to search for food, nc :d starve. Speaking in general terms, a line 
drawn from Khatmandu and Lucknow to Ahmedabad would sever India 
into two portions—the Southern (more especially its south-eastern tracts) 
might be described as the yam-producing area of India, and the Northern yam Area 
(more especially its north-western tracts) the non-yam-producing division. 

Through Bengal and Assam the yam country extends to Burma, Siam, 
the Malaya (Peninsula and Archipelago) to China and Japan. 

In the Dictionary a few passages from De Candolle were quoted Asiatic 
and the contention advanced that the historic importance of the Indian Habitat, 
cultivated yams had been depreciated owing to no work of sufficient 
merit having recorded their Sanskritand vernacular names. “ Roxburgh,” 
says De Candolle {l.c. 77), “ enumerates several J)ioHcorew cultivated nigtory. 
in India ; but he found none of them wild, and neither he nor Piddington 
mentions Sanskrit names. This last point argues a recent cultivation 
nr one of originally small extent, in India, arising either from indigenous 
species as yet undefined, or from foreign species cultivated elsewhere.” . . . 

“ The absence of distinct names in each province also argues a recent 
cultivation.” A very extensive assortment of vernacular names for each 
species has been recorded, however, by Prain and Burkill, and these 
amplify materially the names given in the Dictionary. They thus abun-i 
dantly substantiate the opinion of India being one of the great centres of 
original production (if not the chief Asiatic centre) for yams. It seems 
likely that both the sweet-potato and the ordinary potato, being more tract¬ 
able, have not only largely supplanted the yams but usurped their classic 
names and history. 

Asa Gray {Scient. Papers, i., 322) says that Columbus when he dis- American 
covered Cuba and St. Domingo found the Natives cultivating two kinds 
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of edible roots. “ These were called in the language of the islanders of 
St. Domingo, Ages (Ajes) and Ywca.” The last mentioned is Manihot 
and may be dismissed from further consideration, but the former (it is 
nearly certain) was a species of Dioscorea, This the Spaniards (being 
ignorant of the language of these islands) called name, niame, inhame — 
corruptions, it is supposed, of an African name (with which they were 
already familiar) for a similar edible tuber. Clusius (Hist. Exot. PL, 1605, 
237-8, reprinting Garcia de Orta, 1563, Coll., xviii., 3) speaks of the 
African slaves of Portugal eating the tubers of a Coloeasia which they 
called inhafne. Hence that name had, at an early date, reached Europe 
and India. Some of the companions of Columbus had doubtless seen the 
inhamii tubers of Africa, and were thus ready to assign that name to the 
West Indian tuber when their attention was drawn to it. To this cir¬ 
cumstance is accordingly due the constant use (by 16th and 17th century 
writers)-of inhame (or, as it ultimately became, iharne and finally ya7n) as 
a generic, denomination for any and every edible (starch-yielding) tuber. 

There would seem little doubt that the Indian word dlu (in Sanskrit 
and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible 
tuber, possibly in its earliest signification the edible species of Dioscoi'ea^ 
though in later usage it came to mean AttiorphojHiallns and even 
i'otordsia. A prefix was employed to denote the separate species. 
Hence we have in Sanskrit the danddlu (elongated dlu), madhvdlu (sweet 
dlu), yinddlu (round dlu) and raktdlu (rad-dlu). In the Sanskritic ver- 
naimlars we have similarly chufridlu, guraniya-dlu, kanta-dlu, kham-dlu, 
mau’dlu, findahi, raidlu, and sasnidlu. But in the aboriginal languages 
there is a vast assortment of names not only perfectly distinct from each 
other and in no way traceable to the Sanskrit, but which have either a 
direct specific or in some cases even a generic signification :— ato sang, 
hengo-nari, hir sang, gun, genasu, kalangu, kullu, kniss, kris, myauk, piska, 
laguna and tar (or tarar). Most of these names (many others might be 
given) denote knowledge prior to the Aryan conquests of India and thus 
leave no room for doubt that the cultivation of yams is quite as ancient (if 
not more so) in India as in any other country. Indeed from the fact that 
names arc given in the West Indies and other tropical countries, traceable 
to the Sanskrit, or to some Indian vernacular, there would seem no doubt 
that some of the best-known cultivated forms in other regions were derived 
originally from India. And what is more curious, not a few of these are 
being brought back to India to-day as special West Indian plants, oblivious 
of the fact that, just as with the improved rice brought from Carolina and 
the superior wool-sheep from Australia, they had been procured in the 
first instance from India. 

Propagation ,—The yam may be propagated either by means of 
aerial tubers or small underground tubers or portions of large tubers. If 
the former be employed, the first year’s crop is poor but the second 
excellent. It is preferable to use sets of the underground tuber weighing 
about half a pound. The best soil is a deep friable sandy loam. 
Stiff heavy soils are unsuited, as the tubers cannot expand properly and 
good drainage is essential. The selected land should be dug to a con¬ 
siderable depth and fairly well manured. It is then lined, 3 to 4 
feet apart, and the seed tubers set on the ridges at distances of 18 
inches. Some cultivators prefer to start the seed tubers in a nursery and 
to transplant to their permanent position when a foot or so in height. 
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Alongside is secured a stake (usually a bamboo) perhaps 8 to 15 feet in 
height above ground, and it is customary to bind these together at the 
top in clusters of four. It is also not uncommon to grow special trees 
on which the climbing stems of the yams may be trained. When this 
is the case pits are dug alongside of the trees and filled with new soil 
and manure and the sets deposited within these. Occasionally (as, for 
example, in Bihar) the plants are allowed to trail on the groinid, but 
the yield is believed to be then smaller. In the West Indies, however, 
the crop is often treated in this way, and apparently with satisfactory 
results. It is also affirmed that in China the trailing stems arc pegged 
or layered into the ground, and thus caused to root, the result being 
that tubers are formed at the new points of growth. With certain 
species, having a rhizome-like underground stem and one or t\vo large 
tubers, the lower edible portion is cut off and the upper rhizome planted 
for next year’s growth. This, however, is rather the careful system 
pursued with wild yams than a regular method of agricultural propaga¬ 
tion. Planting is done in April and the crop comes into season about 
December. This is the usual practice, but a wide range of seasons exists 
in direct adaptation to local conditions and the species of plant grown. 
Thus in Arcot it is said the yam is cultivated in January and haiwested 
in August and September. In the Konkan yams are sometimes grown 
alone and the crop comes into season about October. In Upper India, 
according to Duthie and Fuller, the tubers of JK bulbifeva are planted 
in May and June and dug up every three years. Of />. a lata ^ var, 
alobosa, these authors say it is planted in June and the crop gathered 
the following February. 

Yield. —The yield depends largely on the plant grown, the nature of 
climate and soil, the degree of cultivation, and the proportion of the pro¬ 
duce treated as edible. The yield has been variously put at from 3 to 
10 tons an acre, or approximately the same as the yield of potatoes. 
But yams are in India most frequently a supplementary crop to ginger, 
turmeric, hrinjal, sweet-potato or maize. Yams are moreover more 
nutritious than ordinary potatoes, so that the combined produce may be 
accepted, from the standpoint of food supply, as highly satisfactory. 

Chemistry. —Bhaduri (Rept. Labor. Ind. Mm. (Indust. Sec.), 1902-3, 25) 
says the acridity of yams is due to the presence of needle-shaped crystals 
of calcium oxalate, and the poisonous property to the presence of the 
alkaloidal principle Dioscoreine first isolated by Boorsma of Java. Hooper 
(Lc., 1903-4, 32) gives the results obtained during the examination of 
some forty kinds of these tubers. The poison was found most abun¬ 
dant in !>• iUvmona, but was often present in D. bulbif^ni and 
ly. pentajRtylla. “ The average amount of moisture in fresh tubers 
was 80 per cent,, and the average percentage composition of the dried 
tubers was: fat 1*02, albuminoids 10*87, carbohydrates 77*01, fibre 
5*16, ash 5*94, and nitrogen 1*73. The starch of the yams was examined 
microscopically and certain species were found to have characteristically 
shaped granules, which distinguished them from other species.” 

[Cf. De Candolle, Orig. Cult. Plants^ 1884, 76-81 ; Asa Gray, Scient. Papers^ 
1889, i., 322-6 ; Mollison, Handbook Ind. Agri.^ 1901, iii., 197-200 ; Mukerji, 
Handbook Ind. Agri.^ 1901, 203, 467, 477 ; Morris, West. Ind. Yams, Imp. Dept. 
Agri.f 1902, No. 18 ; Nicholls, Textbook Trop. Agri., 1892, 284-8 ; Firrninger, 
Man. Card. Ind. (ed. Cameron), 1904, 140-2 ; Notea on Dioacoreaa CiJt. in Roy. 
Bot. Card., Ceylon, in Circ. and Agri. Journ., 1905, iii. 1-9.] 
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DIOSPYROS, Unn. ; FI Br. Ind., iii., 553-72; Gamble, Man. 
Ind. TimU., 453-63 ; Cooke, FL Pres. Bomb., i., 98-107 ; Prain, Beng. 
Plants, i., 651-4; Brandis, Ind. Trees, 428-36; Ebenace^. A fairly im¬ 
portant genus which embraces about 59 species of Indian forest trees. 
Tliey occur chiefly in South India, Ceylon, Burma and Eastern Bengal, 
Only four extend to Northern India, while the genus may be said to be 
jiot represented in the Ea.stern Himalaya. All the species yield useful 
timbers, of whicli the best are the various forms of Ebony (J>, PJbenutu 
aud />. known in the vernaculars of India as ehans 

or tendn. The most important are :— 

D. Ebenum, Komig. Roxb., FL Ind., ii., 529 ; Trimon, FI. Ceyl., iii., 94. The 
Kmony, ebans, abnua, tr.ndu, khenda, temru, tai, acha, rmlliUi, shengutan, kaka- 
tati, hire, h(de, mnshtimbi, karunkdli, malLdi, kaluwara, etc., etc. A largo 

trtH> not very coniinon in India, where it is found in tlie Deccan and Karnatak, 
chiefly in dry overgrocn forcHts in the Coded Di.stricts. In Ceylon, however, 
it i.s one of tlie c.liief woods, very common in tlio dry regions of the Northern 
Provinces. jC/. Her})crt Wright, The Genus Diospyros in Ceylon, its Morphology, 
Anatoniy (ind Tnxononiy, 1904.] 

'I’liis s})(S‘i»'H i.s perhap.s the best ebony-yielding tree and the only one which 
giv('s a black lioart-wood without streaks or markings. Gamble says 74 lb. is 
tlK» avorag(' weiglit per cubic foot for the heart-wood. In Europe it is exten- 
siv(?ly used for ornamental turnery, cabinet-work, piano keys, rukn’S, etc., and 
in China for chopsticks, pipes, carved stands and vases. Ebony does not appear 
to b<> ex[)orted from India to any material extent, but in Ceylon the average sales 
for 1S92-1902 were BOO tons yearly. The average price Gamble gives at 180 
to 185 Rs. p(‘r ton. The Indian Forester (1905, xxxi., 37, app.) gives £6 to 
£10 p(U’ ton as the price of East Indian Ebony. 

D. Embryopteris, Pers. -, Roxb., FL Ind., ii., 533; Rec. Bot. Burv. Ind., ii., 
30, 115, 240, etc.; iii., 233; Tall)ot, List Tyrees, etc., 211; Trirnen, l.c. 93. 
The g(d), inakur-kendi, kii.si, timbori, tumbika, pani-chika, karunthali, kavi-kattai, 
hoUet-tipra, timiil, tinduki, nitta-tmmmi, kusharta, hige, bantlia, vanane.hik, et(\, 
etc. Ad(Mise (n’orgreen tree found throughout the greater part of India in shady 
wet [)laces and luair streams. It is freqiKmtly cultivated both for ornament and 
for its large red, veK'ety fruits. 

Many writers speak in general terms of a gum obtained from this plant, but 
do so in such a maniK'r as to suggest a confusion between a true gum and an 
(extract prepared from the fruit, the pulp of which is used in book-binding, and 
in ])hice of tar for paying the seams of boats. Ac(!ording to some writers the 
pulp IS used direct ; otlu^rs .say an extract or decoction is prepared. Buchanan- 
.Kamilt<»n {Stat. Ace. Dinaj., 1833, 152) thus describes the process pursued in 
Bengal ;—“ It (the fruit) is beaten in a largo mortar and the juice expressed. 
'J’his is boiled, mixed with powdered charcoal and applitnl once a year to the 
outside of the planks.” Duncan {Monog. Dyes and Dyeing in Assam, 1895) 
ob.serves that the half-ripe fruits aro pouri(led in a mortar and then kept 
six or seven days in water until they liave decomposed. A gummy solution re¬ 
sults, which is pounnl off ami the sediment thrown away. The brownish liquid 
thus obtained is used in dyeing and tanning. It is made into a good black by 
being comliined with inyrobalans {T^rmittaiia ihehalu) and proto-sulphate of 
iron [hiradysh). Tlie infusion is largely employed for tanning fishing nets and 
line.s, and it makes them more durable. 

D. KakI, Linn. —A small tree met with in tlie Khasia hills and perhaps also 
in llppt^r Burma. It is cultivated here and there over the moister tracts of 
Imlia as a fruit tree, but is only suited to very large gardens. It is the Chinese 
Date I’j.u.m or Reksimmon, and in Burma appears to be known as tay, teh. 
43io fruit ripens during August and is about the size of a large apple with 
twin almond-like stones. 'Fhe rind is of a rich, ruddy colour. It has a rather 
disagreeable odour, and in flavour is suggestive of an overripe apple. A fine 
prest‘rvo is said to be made from it by the Chinese. [Cf. Roxb., FL Ind., ii., 528; 
Firminger, Man. Card. Ind. (od. Cameron), 1904, 221-2.] 

D. Kurzil, Hiern.~Ono of the most important trees of the Andamans, termed 
in English Marblewood ; in Biu'ina tcakah, thitkya, and in the /Indamans 
pccha-da. Gamble remarks that this wood would be of great value in the 
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European market, were it procurable in sufficient quantity. The Administration 
Report^ Andaman Islands (1898-9) speaks of squares up to 12 feet (siding up 
to 6 inches) being obtainable. 

D. Lotus, Linn .— A medium-sized tree, met with in tlio Pan jab Himalaya, Amluk. 
Hazara, Kashmir, Baluchistan and Afghanistan. It is the amluk, maluk, etc. 

It yields a gum said to cause a large quantity of water to solidify to a jelly Gum. 

{Ann. Rept. Ind. Mua. Calc., 1901-2, 24). The ripe fruit is largely eaten either Fruit, 
fresh or dried. It is imported by the Kabulis into Peshawar and is often used 
in the preparation of sherbet. 

D. melanoxylon, Roxb .—A medium-sized tree found, acconling to Gamble, in Coroman- 
South India, in the dry forests of the Maratha country, the Deccan and Karnatak ,* del Ebony, 
but Brandis, by regarding it as doubtfully distinct from t#. toineutunn. extends 
its area to the deciduous forests of the Central Ih’ovinoes, Chota Nagpur, 

Bihar and the Western Peninsula. It is known in trade as Coromandel 
Ebony and by tlie following, amongst many other names :— tf ndu, kendu, temru, 
abnus, tumi, kari-mara, damddi, halai, etc. Speaking of />. uteiattojcyiott proper. 

Gamble observes largo trees are uncommon and the amount of ebony small ; of 

i>. totnenfona ho says that it is the tree which gives tlio ebony most largely 

used in North India. From it is made the Nagina (Bijnor district) black carved Naglna 

woodware. For full particulars of that art centre and its utilisation of ebony, ^Vood-carving. 

consult Indian Art at Delhi, 1903 (100, 112-3, 123, 149, etc.). The fruit ripens 

about December and is edible. During famine it is pounded and made into 

bread. [Cf. Banerjoi, Agri. Cuttack, 1893, 18.5-0, 195; Cameron, For. Trees 

Mysore and Coorg, 1894, 178 ; Hove, Tours in Gujarat, etc., 1787, 145.] 

D. montana, Roxb. —A small tree found throughout India and Burma. It Ban-gab. 
is known as a form of tendu, but its distinctive names, among others, are:—- 
ban-gab, tembhurni, gara-tiril, lohari, hirek, goindu, makartendi, jagalaganti, 
amhia, hddru, kachan, muchi ianki, tawhut, etc. It does not grow to a large size, 
and the timber, thougli described as a beautiful furniture wood, is randy suitable 
for such pmposes. According to Day [Fishes of India) the fr\iits of the histendu 
or kuhar are thrown into the water to kill lisli. Kanjilal [For. FI. of School Fish Poison. 

Circ. U. Prov., 1901, 220-2) says every part of the tree, including the fruit, is 
bitter and has an unpleasant smell. 

DIPTEROCARPUS, Gaerfu., f. ; FI. Br. Ind., I, 295-9 ; Gamble, U.E.P. 

Man. Ind. Timhs., 1901, 70-3 ; Prain, Beng. Plants, i., 251-3 ; Brandis, Ind. PL L, 
Trees, 65-6; Dipterooarpe^.. A genus of lofty trees, which embraces 
some e50 species, natives of tropical East Asia. Of these 17 occur in 
the Indian area and some 8 or 9 in India proper. On purely economic 
grounds I propose to treat as species plants that may be oidy doubtfully 
(listinct botanically, but in doing so I am practically following the lead 
given by Prain. The various forms are chiefly noted for their oleo-resins 
and timbers. The unimportant species are :— 

D. alatus, Roxb., FI. Ind., ii., 614. A very large tree, native of the tropical D.E.P., 
forests of Burma, whore it is known as white kanyin or kanyinbyn. It gives iii., 167. 
a large quantity of a rather thin wood-oil. Gamble remarks that this is probably Kanyin. 
considerably mixed with that of eng. \Cf. Roxb,, Trans. 8oc, Arts, 1806, xxiii., 413.] 

D, costatus, Gaertn., f.; D. alatus, FI. Br. Ind., i., 298. This, like i>. iwt'iM. is 
called tetia-garjan in Tippera. 

D. Griflithii, Miq .— A tall tree of the Mergui and So\ith Andaman Islands. D.E.P., 

This broad-leaved tree affords one of the qualities of Andaman gargan-oi). iii., 169. 

D. indicus, Bedd. ; Brandis, Journ. Linn. Soc., xxxi., 26 ; D. turbinatus, FI. Malabar 
Br. Ind., i., 295 (in part) ; Talbot, List Trees, etc., 1902, 33 ; Cooke, FL Pres. Wood-oil. 
Bomb., 1901, i., 84. The guga, challane, ennei, kalpayin, varangu, etc. A lofty 
tree of the evergreen forests of the Konkan, Kanara, Malabar and Travancore. 

The wood-oil tree of Western and Southern India. 

The Conservator of Forests, Coorg, gives an account of the wood-oil prepared 
in that portion of the west coast of Southern India, He says—“ We have two Two Oils, 
oil trees in the Western Ghat Forests of Coorg. Both, 1 believe, are species of 
iPipferotarituM, but have not been able to get the flowers to identify them. The 
oil is containe(l in the pores of the wood, and is collected by cutting a hole into 
the centre of the tree. One species yields a yellow oil and the other a dark red. 
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The former is sold in the bazars mixed with dammar (the produce of Taterin 
iu(iiru) as varnish at 6 annas a bottle. The latter also makes a fair varnish. 
It has a strong copaiba-liko smell and would probably be useful in medicine. 
One at least of these oils must be regarded as afforded by the present species, 
whether it be accepted as distinct from ». tnt'binatnn or only a variety of it. 
D.E.P., D. Isevls, Ham., Mem. Wern. Soc., 1832, vi., 298-9 ; D. turbinatus, Eoxb., FI. 

iii., 168-9. Iivi.y ii., 012 (in part) ; FI. Br. Ind.^ i., 295 (in part). Train speaks of this as 

Telia- a tall tree mot with in Tippora, where it is known as telia-garjan. He remarks 

garjan. tliat as so accurate an observer a»s Buchanan-Hamilton separated his iwvts 

from fttt'hinafuH, on account of their different economic properties, it seems 
better to leave the two trees as distinct species. In a letter to Roxburgh dated 
Of:t. 10, 1798, Buchanan-Hamilton speaks of four species of “ gurgeon found by 
him in Chittagong, which doubtless included the present species. 

D, obtusifollus, Teysni .—A large deciduous tree of the eng forests of Promo 
and Martaban. It is the kanyingok, inbo, in-kohe. 

D.E.P., D. pllosus, Roxb , FI. Ind., i., 015. A tall evergreen tree of Assam, Chittagong 

iii., 169. and Burma. It is best known as the hollong. Brandis observes that it yields 

Hollong. a semi-fluid resin, and it is described by Hooper as white {Rept. Labor. Ind. 

Mu8. (Indust. Sec.), 1904-5, 24). Gamble speaks of the wood as good but not 
suited for tea-boxe.s. Peal refers to it as employed for canoes. This is possibly 
the tree mcnlionod by Robinson {Deac. Acc. Assam, 1841, 02). 


D.E.P., 
iii., 160-1. 
Eng. 

Wood-oil. 
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Oil. 
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D. tuberculatus, Boxh., FI. Ind., ii., 614. The Eng Tree, eng, in, 
sooahn. A large deciduous, gregarious tree forming the “ m (eng) forests ” 
of Burma, Chittagong and Siam. It is said to be very characteristic of 
lateritc soils and to take the place of the sal in Northern and Central India. 

Oleo-resin. —It was for some time thought that the eng tree did not 
give a wood-oil, but Mr. J. W. Oliver explained that it yielded a thick oil 
or rather oleo-resin. The reader will find Mr. Oliver’s most interesting 
report in the Dictionary (iii., 160-1). The method of extraction is very 
similar to that for garjan-o\\, explained below. The congealed resin 
which remains behind, after the removal of the oil, is scraped off and used 
for torches which are made of rotten wood, mixed with the resin and rolled 
up in the leaves of i\\Q. satthwa, a species of screw-pine. In some localities, 
liowevcr, the rotten wood is soaked in the oil itself and wrapped up in the 
leaves of a inilm-salu (Lirtutfa peltatu). Nisbet [Burma Under Brit. 
Rule and Bejore, 1901, 365) says that “ twenty years ago the chief luminant 
used after dark through the rural tracts, exi’cpt those of the dry zone 
within easy reach of the central petroleum fields, was a small torch about 
a foot and a half long made of chips of dead wood and the resinous oil of 
the kanyin or wood-oil tree />. tanhinafus rolled in palm leaves. . . 

“ These kanyinsi torches were sold in bundles in every bazar. While 
burning they emitted incessant smoke and a strong oily smell, pungent 
and differing vastly from the European idea of fragrance. At one time 
the manufacture of these tondies formed an industry wherever the wood- 
oil trees abounded ; but now, in consequence of improved communications 
and of large imports of kerosene at low rates, torch-making is only betaken 
to in jungle tracts in order to eke out the means of livelihood during bad 
years, when the shadow of misfortune darkens the threshold.” 

The oil is used for waterproofing bamboo baskets, etc. With regard 
to the wood, Gamble (Lc. 72) says, “ The Eng is probably the best of the 
woods given by the species of and it is in considerable 

demand and use for buikiing and boats.” In point of weight it would 
seem to average 54 lb. [Cf. Brandis, Ind. For., 1875, i., 365 ; Sender, Troj). 
Agr{k., Vm, ii., 536-7.] Hooper (Agri. Ledg., 1902, No. 1, 15) mentions 
a tannin extract obtained from the bark of this tree. 
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D. tupbinatus, Gaertn., /. ; Buch.-Ham., Mew. Wern. Soc., 1832, D.E.P., 
vi., 300 ; Roxb., FI. Ind., ii., 612 (in part) ; Ribbentrop, Forestry in Br. 161-71. 
Ind.^ 1900, 10. Kanyin Oil Tree, garjan^ dulia garjan, kanyoung, hanyin, Kanyin. 
kanyin^ni, kanyin kohe, etc. An evergreen tree of Eastern Bengal, 

Chittagong, Burma, and (according to Gamble) of the Andaman Islands. 

Distributed to Singapore. 

One of the loftiest of Indian trees, being sometimes 250 feet in Lofty Trees, 
height. Hooker (Himal. Journ., ii., 348) in his account of Chittagong 
says: “ This is the most superb tree we met with in the Indian forests : 
we saw several species, but this is the only common one here ; it is 
conspicuous for its gigantic size, and for the straightness and graceful 
form of its tall imbranched pale grey trunk and sniah symmetrical 
crown : many individuals were upwards of 200 feet high and 15 in 
girth.” In recent official correspondence mention has been made of iwo Forms, 
a broad and narrow-leaved garjan oil plant. The latter has been deter¬ 
mined to be a special variety of tarhhiatns, for which the name 
andamanicuH has been suggested, and the former is (Mri-ffifftii 
(see above). 

OLBO^RBSIN, —With regard to the various species of J)ipterorari}tfs Oil. 
that yield wood-oil (garjan), the following information was obtained 
some few years ago from the Government of Burma:— Kanyin oil is 
the produce of />. Brrls (kanyin-in red kanyin) and of />. alattis 
(kanyin-hyn = white kanyin), which are common in evergreen forests, 
and probably of other species of similar habitat.” It seems likely, 
however, that the source of the superior quality of oil has changed 
within recent years owing to the comparative extermination of the plant 
most noted in former times. It is also highly probable that the plant 
valued at the present day mtiy be a species but indifferently known 
to botanists. Every here and there, more than one grade of oil is do- Varioua Oradea. 
scribed by popular writers, whereas in most cases only one species of 
wood-oil tree is recognised. It is on that account that I have retained 
for the present the names used in the Dictionary, namely, />. Iwnis^ 

J), tiibercidatiis and furhuiattis, 

Qarjan Oil is in Burma generally collected in the dry weather only— Garjan. 
(November to May). In the Andaman Islands it does not flow before 
January 15, and is finished by April 25. The oil is obtained by cutting season of 
two or three deep pyramidal hollows (the apex pointing towards the 
interior) near the foot of the tree, and by applying fire to the upper cut 
surfaces. The fluid then collects at the bottom of the hollow, which is 
emptied every three or four days. Fire is applied after the oil is removed, Firo. 
and the upper surfaces of the hollow are chipped three or four times 
during the season. In Tharawaddy district, where trees are not very 
plentiful, it is considered that twenty are about as many as one man can 
attend to. The yield of twenty trees would be 100 viss for the season, Yield, 
worth Rs. 25. In Prome district the oil may be said to come into the 
market in the form of torches similar to those already discussed under 
/>. tuberculatus. In the Forest Administration Reports of the Andaman 
Islands (1897-8, 7; 1899-1900, 4, 5; 1901-2, 13; 1903-4, 7) par¬ 
ticulars are given of the methods pursued in collecting the cil. In the 
Chittagong district it is prohibited to tap the trees owing to the large Tapping 
number already killed. This prohibition it is understood does not extend 
to the hill tracts. A recent official communication, for example, states 
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that the extraction of the oil is not pursued there because it is not re¬ 
munerative enough. 

Very little is known for certain of the industrial uses of the oil, still 
less of the resinous concretion as distinct from the liquid oil. The 
former is fairly extensively employed by the Burmese for torches, and 
the oil is largely used in preserving bamboo wickerwork and in paying 
the seams of boats. As a varnish it is believed to protect woodwork from 
the ravages of insects. In Europe it has been in fact made into a varnish, 
and is reported to be a useful ingredient in lithographic ink. It was in 
the Dictionary pointed out that an important w'ay of utilising the article 
might be fouml in taking advantage of Mr. Laidlay’s discovery that it 
acts asv a solvent to caoutchouc. Sir W. O’Shaughnessy remarked 
fiftv y(‘ars ago that it would likely be found a perfect substitute for the 
expensiv(*- balsam of copaiba. In the Journal Chemical Society (1902, 
XXi., 1404) it is affirmed that “ Chinese wood oil ” is not suitable to replace 
linseed oil in the preparation of varnishes. It cannot be heated above 
1()0° C. Capital (April 1904) gives useful particulars regarding Chinese 
wood-oil—a substance which cannot possibly be mistaken for garjan 
(see p. 46). 

Chemistry .—In the Dictionary will be found an abstract of tho results obtained 
])y tho distin)j;uiHhed authors in tho Pharniacographia. More recently Hooper 
has pubiislKHl his oxaniination of the samples procured by the Reporter on 
ticonoinic IVoducts, from which tho following passage may bo furnished:— 
“ Kighteen sanqiles of yarjan balsam from Rornbay, Madras, Tippera, Chittagong, 
Assam and Hurma had boon submitted to analysis. The specific gravity ranged 
from 0 0r>7 to 0 01)1), tlie percentage of volatile oil from 30*9 to 71*1, and the 
acid niimlan* from 3*12 in a Chittagong sample to 21*0 in one from Rangoon. 
4’hoso oils, pro(Mired from f>. turhlnatnH, f>. iirvin, etc., were very irregular 
in composition and pliysical contents, and would load one to believe that 
adulteration is practised in certain (juarters. Tho balsam secreted by 7>. 
ttihei'cniatHH and known in tho trade as *Jusi’ is more uniform in com¬ 
position. It has a thick honey-like consistence with a high sp. gr. and acid 
value, but a low' proportion of volatile oil. Samples of the oleo-rosin of 
f>. iJvitflthii and w. tttrhimttuM, var. a tula ina »» it’inM, collected from botanically 
authentic .sources from the Andamans, w'oro of exceptionally good quality. The 
chofuical examination of a series of bal.sarns of this character enables one to 
nu’ognise their peculiar reactions, so that it is easy to detect substitutions and 
adulterations. During tho cour.so of tho incjuiry a .sample of oleo-resin from 
South India, although labelled M^lptrvovarptiH. was found to bo the product of 
the ‘ yen ncjnaram' {iittratrivkfa pinmtta). . , . To thoroughly understand the 
dilTerences of composition of gums, resins, and oleo-resins, samples should be 
collected from the trees and tlio conditions of agt', climate, soil, etc., studied on 
tho spot.” \Cf. Wiesner, Die liohst. des Pfianzenr., 1000, i., 236-7 ; Tschirch 
and \V(mI, Acr. Gurjun Balsam, in Proc. Americayi Pharrnaceut. Assoc., 1904, lii., 
700-1 ; Pharm. Journ., lOO.l, Ixxiv., 722; Tschirch, Die Harze und die Harzhe- 
halter, 1006, i., 480-512; Hooper, Rept. Labor. Ind. Mus. (Indust. Sec.), 1006-7, 
8; Pharm. Journ., 1 007, Ixxviii., 4.] 

Atedlcine.--'V\ns, substance is not very largely used in Indian medicine, and 
does not ap|)ear to liavo been know’n to tlie (MArly authors. It is apparently 
alluded to in tho Makhzan, but it is not mentioned by Dutt in his Materia Medica 
of the Hindus. Tho most recent opinions on the subject only need bo hero 
quoted. Dr. Dougall and subsequently Moodeeii Sheriff {Mat. Med. Mad., 
1801, 40-50) drew attention to the properties of the oil. The latter says, 
“The h('st medical properties of this oil are its usefulness in gonorrhea and 
gleet, and in all forms of psoriasis, including lepra vulgaris.” Again: “With 
regard to its usefulness in psoriasis and lepra vulgaris, I am not aware of any 
other local stimulant which is more efficacious in those diseases than this drug.” 
Rut in tho Pharmacographia Indica (i., 192) mention is made of the investigations 
conducted by the Government of India, and it is then added that “ as far as 
we ha\o heard the new* treatment has not been a success.” [Cf. Dymock, Mat. 
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Med, W. Ind.y 1885, 88-9 ; Waring, Baz. Med, Ind,, 1897, 70-2 ; Ponder and 
Hooper, Mat. Med. Ind,, 1901, 32.] 

Gamble {lx. 71) remarks that the Wood of the garjan tree is used in Timber 
house-building and for dug-out canoes, as also for packing-cases, but 
that it is soon destroyed by white ants. Its large size, however, makes 
it valuable for temporary purposes ; logs 40 to 60 feet in length are 
sometimes procurable. With regard to weight he tells us that the speci¬ 
mens he had examined averaged 50 lb. per cubic foot. [Cj. For. Admin. 

Kept. Burma, 1899-1900, 18 ; Working Plans Pept. Pyinmana, 1904, 16-7.] 

Trade. —Milburn (Or. Comm., 1813, ii., 315) mentions wood-oil, and 
explains the uses it is put to. Hoyle, writing in 1840-(Prod. Res. Ind., 77), 
speaks of wood-oil, but says it has never become an article of commerce. comraLTciai 
Fliickiger and Hanbury (Pharmacog.) state that the wc^rld’s supply is 
obtained from “ Singapore, Moulrneiii, Akyab, and the Malayan Peninsula 
and that it is a common article of trade in Siam.’' Dymock {l.c. 91) 
remarks—“ Garjan Balsam is not an article of commerce in Bombay ; 
small quantities may be sometimes obtained in the Native drug shops. 

The Government supplies have been obtained from the Andaman Islands.” 

Moodeen Sheriff {l.c. 49) writes that in Madras wood-oil is common in 
most large bazars ; he describes several forms and gives their prices. A 
firm of Calcutta merchants, in a letter dated October 25, 1900, under¬ 
took to supply garjan oil in 40-ganon casks at Rs. 47 per cwt. delivered 
in Calcutta. An official correspondence in 1901 resulted in the discovery 
that some objection existed in the minds of European merchants in Ran- objections to 
goon to engage in the traffic in kanyin {gargan) oil. One firm reported 
that the quality of the oil varies very much, and the price accordingly. 

The quotation given by them at that time was Rs. 60 per 100 viss —equal 
to about Rs. 20 or £1 6s. Sd. per cwt., but this docs not include casks 
or drums. The Conservator of Forests in a communication of same date 
was of opinion that if an assured demand arose, there would be little Demand 
difficulty in procuring local persons willing to supply the oil in Pyinmana 
Division, the Ruby Mines Division and Tenasserim Circle. It will thus 
be seen that very little of a satisfactory nature can be furnished regarding 
the Indian supply of this article. There are four chief centres of pro- oentrea of 
duction—Burma, Andaman Islands, West and South India and Chittagong. 

The last mentioned, though formerly perhaps the most important, is the 
least valuable at the present day, and therefore it may be said that the 
supply, such as it is, comes almost exclusively frojn Burma and the An¬ 
daman Islands and is exported from the port town of Rangoon chiefly. 

The returns in one province appear as lb., in another as viss, in a third 
as gallons, so that a combined statement is impossible. Moreover, in 
official statistics it is sometimes grouped with “ resin,” at others with 
minor forest produce. One point only seems indicated, namely that with 
the growth of the Chinese wood-oil (Aleurites Fordii, p. 46) a decline 
in both the supply and demand of garjan has taken place. 


Oentrea of 
Production. 


DOLICHOS, Linn. ; Leguminos^e. A genus of twining herbs 
of which there arc 20 species, six natives of India and two of economic 
value :— 

D. biflopus, Linn.; FI. Br. Ind., ii., 210; Buch.-Ham., Journ. D-E.P., 
Mysore, etc., 1807, i., 107-8, 286, 377 ; ii., 105, 198-9, 220, 323 ; iii., Horse-^'®^* 
240, 296-7, 326, 352, etc.; Roxb., FI. Ind., iii., 313; Brain, Beng. Plants, gram. 
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i., .391 ; Duthie, FI Upper Gang. Plain, i., 229 ; Cooke, FI. Pres. Boinh., 
i.’ .382. Horse-gram, kulthi, kurthi-kalai or kurthi or kurti, kalath, khulti, 
kolatha, kulat, gahat, horec, hardt, roiong, gdgli, hotang, wulawalli, ulava, 
hurali, htdga, liulle, papndi, muthera, simhi, beji mdh, khdrek, pe-ngapi, etc.^; 
gndr, sometijnes given to this jjlant, more correctly denotes (Ujrimopsis 


'Two M.'iin 
J'’orriiH. 


Sanskrit Naiuf. 


Orecri Manure, 


riTafion of 
M itroKiMi. 


I’odde,-. 


('atch Crop. 
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jfsorffNohff's, 

Varieties and Races.—According to Baker {FL Br. Ind., l.c.) there are two 
forms of this plant, #>■ a snb-eroct annual, and hijlovus, a more 

or less twining plant. 'Pho habitats of those forms are not separately recorded. 
He a[)j)ur(‘ntly treats of both when lie says it occurs on the “ Himalayas to 
(A)ylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated. 
Distributed everywhere in the tropics of the Old World.” The writer, however, 
is r)f opinion that a mistake may have l)e<'n made in linking the Himalayan 
with toe plains plant. Hoxburgh refers to two forms, one with grey, the 
otluM’ witli l)la(;k setuls, botii of which ho implies are cultivated in Bengal and 
Madras. d’ho grtw-seeded plant, />. hijitn'UH, is erect, lias twining branches, 
and is about ‘2 to 3 feet high. Roxburgh then adds—” I have never found 
it hut in a cultivated state.” As already observed, there would appear to 
he room for doul)t as to whether the grey and the black-seeded forms of 
Roxburgh are the tuo forms of modern writers, or whether both of Roxburgh’s 
plants constitute liut cultivated races of ono of those forms. In popular works 
on economic products the hor.se-gram of Mailras is viewed as mtijiaruM, and 
under eitluM' of tlui.se names (f>. uni/iorttn or #>. a pulse is described 

as grown in almost- every district of India, but chiefly in Madras and Bombay. 
It is a little dillicult to bidieve that the plant of the tropical plains is the same 
as tliat of the tempi'rato Himalaya, but of course this is by no means impossible. 
Hutlu’(', liowever, says that as grown on the Himalaya it is more robust, the 
pods larger and broader, and Hie seeds grey. Mollison {Handbook Ind. Agri., 
15M)1, iii,, 82 -4) speaks of two varieties: one, grown sparingly in the Ahmed- 
nagar and Kaira distriids, has creamy white seeds ; the other, commonly 
cuItivatfMl, lias grey variegated setals. But that this cultivated pulse should 
be rt>gar<led as a native of India is abundantly confirmed by the existence of 
a Sanskrit name kulattha -from which no doulit many of the above vernaculars 
{kulthi. etc) have Ikh'II derivial. 

CULTIVATION, —Of the plains it may bo said that this pulse is grown 
cith(*r as a groon manuro or as a cattle food and fodder. Mr. Robertson 
(Saidapet Farm llepts.) deals with the advantages of using it as a green 
manure. Since then, however, the subject of the influence of leguminous 
crops on tin' soil has undergone a complete revolution. Their chief value, 
it is now believed, lies in their power to fix the nitrogen in the soil through 
the agency of the organisms contained in their root warts. Few Indian 
cro})s are perhaps more valuable in this respect than the horse-gram, 
esp(M ially when grown as a fodder plant, or still more so as a green manure. 
The advantages of growing the crop as a source of fodder are extolled 
by various writcu’s. Robertson, for example, says that it produces 
from 2XKX) to hlKK) pounds of fodder in two months, at a cost of about 
Rs. 3 per ton, and thrives with a minimum rainfall in very hot weather. 
The ease with which it may be cultivated recommends it most highly as a 
catch crop for forage purposes, either to be grazed on the land or fed in 
the stalls. The plant may be made to grow at almost any season of the 
year. It recpiires but one .showier of rain to start its growth, but even if this 
be not obtained, the seeils have the power of remaining alive for months 
in the soil and of germinating when rain does fall. After the removal of 
the rabi crop it is contended that a highly advantageous course is to 
rapidly dress the soil, sow horse-gram, and in a month’s time commence 
to use the stems and leaves as fodder. By this means the soil is saved 
from becoming baked wdth the advancing heat of summer, and the roots 
left in the soil greatly improve it, even should the cultivator be unable 
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to devote the entire crop as a green manure. The following brief account, 
province by province, may be found instructive :— 

Bengal and Assam ,— Horse-gram is very little cultivated in the Lower Bengal 
Provinces. It is said to be grown to a limited extent in Shahabad, and Assam, 
fairly abundantly in Chota Nagpur, both as a grain and a fodder crop, 
but not in Lower Bengal. Mukerji (Handbook Ind. Agri., 1901, 263) 
observes that the time for sowing kulthi for grain is October or November, seasons, 
and for fodder June, August and November, three times on the same 
field. It may be reaped during several months, according to the purpose 
for which required, but the general harvest is December-January. The 
quantity harvested per acre Mukerji gives as 300 lb. of grain, or 5 
tons of green fodder per crop. Banerjei (Agri. Cuttack, 1893, 80-1) 
discusses its merits as a rahi, while Basu (Agri. Loha^daga, 1890, 34) 
calls it a kharif crop. Speaking of Assam in a subsequent report (Agri, 

Ledg., 1903, No. 5, 135), he says that kulthi-mdk is grown to a small extent 
in Kamrup and Darrang. In the Tezpur Sub-division it is cultivated 
by Nepalese and coolie settlers, and in Upper Assam and Nowgong is 
unknown. Only one variety is grown. The method of cultivation and 
time of sowing and reaping are very much as with mdti-mdh. About 
5 seers of seed are sown per acre ; thin seeding is desirable, the object seod. 
being to allow the plants to creep and spread over the ground. A good yield, 
crop may yield up to 6 maunds of pulse per acre. 

Upper India, —Duthie and Fuller (Field and Garden Crops, pt. iii., 2, Upper 
t. Ixxxi.) say that in the United Provinces />. hi/torus is grown mostly India, 
as a rainy-season hill crop, ascending the hills to 7,000 feet. Atkinson 
(Himdl, hist., 343, 160, 696) and Stewart (Pb. Plants, 1869, 68) make 
very similar statements. According to Sir J. B. Fuller, Dolic/tos 
biflorus is grown in the southern districts of the Central Provinces as a seasons 
cold-weather crop, but is of importance only in the Chanda, Bhandara 
and Balaghat districts. 

Bombay, —Mollison (Textbook Ind. Agri., 1901, iii., 83) observes that Bombay. 
kulthi takes the third place among the pulses of the Presidency, and 
according to statistical returns occupies over 500,000 acres annually. 

The Agricultural Statistics give an average for the five years of over 
2,700,000 acres under “ other food grains including pulses.” Briefly 
stated, it may be observed that Gujarat and the Konkan are unimportant Area, 
sources of supply, but that the Deccan and the Karnatak are fairly 
important (especially the districts of Ahmednagar, Satara, Poona, Dhar- 
war, Belgaum and Bijapur). The principal cultivation is in the kharif Seasons, 
season as a row or mixed crop, subordinate to bdjri, hemp (ambadi) and 
niger seed ; only rarely is it a pure crop. Occasionally, however, it is 
grown in the rabi season as a second crop in rice fields. It is very sparingly 
cultivated in Bombay as a green manure. Of the Deccan, Mollison 
says participates in the general cultivation given for bdjri (l*enni- 

setmn typhoUIeam), The fields in which it is grown are rarely manured 
oftener than once in three years. The land is usually prepared by working 
a heavy-bladed harrow (rakhar) two or three times in the hot weather, 
and again two or three times after rain in June. As a mixed crop it is Mixed Crop, 
sown in July, and may occupy every fourth row. The crop is generally 
bullock-hoed twice a year. If sown in July, the crop will be ripe at the 
end of October or early in November. 

Madras, —The crop is very important in this Presidency. Nicholson Madras. 
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THE HORSE-GRAM PLANT 

(Man. Coimbatore) tells us that it grows on the poorest soils, and with 
the iniiiiinum of rainfall. Horse-gram land is seldom manured, otherwise 
than by casual droppings of cattle ; it is usually ploughed, sown, 
and the seed covered by a second ploughing; or the seed is simply 
scattered broadcast over the natural surface and then ploughed in. As 
it rcdjiiires only one good rain after appearing above ground, it frequently 
gives a fair crop when nothing else can live. When the south-west monsoon 
rains are too late for kdmbu (bd]ra) it is frequently sown as a substitute 
in September, but it is also sown largely in November after the first burst 
of the north-east monsoons. It is pulled up by the roots, thrown into 
heaps, and then trodden out by cattle. The yield is up to 1,200 lb. 
Nicholson (/.c\, 1898, ii., 176) gives 194,777 acres as the average under 
/>. hi/iorus for the years 1888-93. Mr. H. Goodrich, Collector of 
Bellary, says a mixed soil is best suited for the crop. The fields should 
be ploughed and harrowed once or twice, but not irrigated nor (generally) 
manured. Several other Madras writers, however, give very different 
accounts of the re(|uirenients of this plant, so that the practice seems 
to vary considerably within the Presidency. In the Survey Settlement 
lie port of South Arcot, for example, it is said : “ The land is ploughed four 
or five differtmt tinies after the month of May, and the gram sown be¬ 
tween the latter part of August and the end of September. It is 
gatliered in the middle of March.” So again, Moore (Man. Trichinopoly, 
72) speaks of it as a precarious crop. In the North Arcot District, 
Cox (Man. North Arcot, 1894, ii., 184) gives 48,897 acres as the average 
under />. hi/fonts for the years 1887-93. Unfortunately, while several 
writers mention figures of area for the districts with which they are 
familiar, no definite statement of the Presidency as a whole can be 
furnished, for the reason that horse-gram does not appear to be sepa- 
rat(‘ly returned. The olficial figures under ‘‘ gram ” for Madras come to 
an average (for the five years 1900-5) of almost 150,(X)0 acres. But 
und(‘r “ other food grains including pulses ” 7,092,389 acres are shown 
as the area in 1902-3, though it has since contracted to 5,753,913 in 1904-5. 
It is thus fairly certain that horse-gram ” must be included under 
the latter, and that the former denotes Bengal gram (the true gram) 
grown in the Madras Presidency. As indicative of the possible regions 
of greatest cultivation of this pulse, it may be here added that Bellary 
had in 1902-3 (when the largest area for the period 1900-5 was re¬ 
turned), 822,685 ; Anantapur, 771,267 ; Karnul, 708,877 ; Kistna, 554,757 ; 
and Salem, 590,619 acres devoted to the combined food crops mentioned 
above. 

Mysore. —Rice (Mysore Gaz., 1897, i., 119-20) says the horse-gram 
is of two kinds, black and white, sown intermixed. In the east the worst 
qualities of soil are generally used, and on the same fields same (Panicam 
( rtts-f/affi, rar. f ruuieHiarettm), hdraka (? Curcuma loiiffu), and 
huchchellu (Cuizotia abijssifuica) are cultivated, without one crop 
injuring the other, or a rotation being even considered beneficial. For 
horse-gram plougli twice, in the course of a few days, any time in October- 
November. Then, after a shower, sow broadcast; or, if rain does not 
fall, steep the seed for three hours in water and plough into the soil. It 
requires no manure, and in three months is ripe for harvest. 

FOOD AND FODDER. —The interest in this pulse is mainly as an 
article of cattle food, the green stems and leaves being a valued fodder, 
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when grown for that purpose. Although not deemed a superior pulse it 

is largely used by the poorer classes, being perhaps the cheapest of pulses, cheapest Pulse. 

The pea is generally soaked for twelve hours, then husked, thus reducing 

it to the form of ddl or split-peas. The husk obtained is regarded as a 

valuable cattle food. The split peas may be reduced to meal, or boiled, 

or fried and eaten with rice or other articles of diet. The flour is fairly Flour. 

extensively employed in the preparation of sweetmeats. In some parts 

of the country the grain is dry roasted (parched), then sold to the consumers, Parched Grain. 

who boil it in the preparation of ddl. 

The pea is boiled entire and given when cold as an article of cattle Cattle 
food. It is one of the chief pulses so used in Madras and Bombay. Some Food, 
years ago Robertson performed a scries of experiments to test the 
merits of boiled as compared with steeped horse-gram both on draught 
cattle and horses. The verdict was in favour of the steeped grain. [Cf. 

Reft. Agri. Deft, and Exf. Farms Mad.^ 1871, 4-7.] It is most important 

that in any attempts that may be made to extend this use to other parts 

of the world, the distinction should be clearly observed between the horse- 

gram of Madras (the article here dealt with) and the far superior pea 

known as Bengal gram (Cicer arietinum, pp. 295-302)—the true gram 

of India. It is also extremely important that both these and all the 

other peas and beans of India should be recognised as distinct from 

the khesdri (Lathyrus sativus, p. 703)—a pulse with an evil reputation nvii ueputation. 

that has on more than one occasion injured the prospects of a foreign 

demand for Indian pulses. 

The fodder is either a by-product of the cultivation of the pea (bhusa) 
or it is a special crop grown and reaped at successive intervals, the plants 
not being allowed to form fruit. For fodder purposes it may even be sown 
on the same land two or three times within one year, and the soil is thereby 
improved rather than injured, as the pulse both cleans it of weeds and 
adds largely to its nitrogenous property. 

Chemistry. —With regard to the chemistry of horse-gram, Church 
{Food-Grains of Ind., 162) gives the following analysis. In 100 parts, 
unhuskedwater 11’0; albuminoids, 22*5; starch, 56*0; oil, 1*9; 
fibre, 5*4; ash, 3*2. The nutrient ratio is 1:2*7, and the nutrient co- Nutrient Ratio, 
efficient 83. [Cf. Leather, Agri. Ledg., 1901, No. 10, 360.] The seeds are 
used medicinally in the Panjab. Arjun (Bomb. Drugs, 40) says a de- Medicine, 
coction of D. unitiorus is employed by the Natives in certain diseases 
of women. [Cf. Kanny Lall Dey, Indig. Drugs, 1896, 118.] The seeds oii. 
are moreover reputed to yield an oil. 

Area. —As already explained, the official statistics under which this Area, 
pulse should be recorded are referred to two sections :—Gram ” and 
‘‘ Other food-grains including pulses.’’ It seems likely that the former 
denotes Cirer arietinum and that the latter includes the horse-gram. 

In 1905-6 the total area in British India under gram came to 11,024,170 
acres, and the others to 28,022,722 acres. The available information 
regarding the production of gram will be found under Cicer. It need 
only be added that of the area devoted to the “ others,” a fair proportion, 
especially in Madras and Bombay, would be the present pulse. The fol¬ 
lowing may be given as an analysis, province by province, of the areas 
under “ others ” .*—6,284,192 acres were in Madras ; 4,451,000 in Bengal; 

4,248,816 in Agra; 2,417,785 in Oudh ; 4,743,321 in the Central Provinces ; 
and 2,575,116 in Bombay. These returns give, therefore, the only possible 
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relafivo indication as to the production of horse-gram, but in Bombay 

the actual area was 545,738 acres. 


D.E.P., 
iii., 183-90. 
Lab lab. 


Two Form'^. 


Wild in India. 


Bengal. 


D. Lablab, TAnn; FI Br. Ind., ii., 209; Roxb., FI Ind., iii., 
305; Prain, Journ. As. Soc. Beng.^ Ixvi., pt. ii., 54, 429-30; Prain, Beng. 
Plants, u, 390-1; Diithie, FL Upper Gang. Plain, 228-9; Cooke, FI. Pres. 
Bomb., i., 381. The sim, makhan-sim, sem, popat, horhoti, gheea-sim, 
panch-sim, lablah, nrohi, iiri, kechu, chimi, katjang, pdvta, wall, val, pauti, 
rdlpapri, mochai, bili manavare, mutcheh, alsanda, annapa, avare, pe-bya, 
pe-bazon, pe-gyi, pe-lun, etc. 

CalUvated Forms .—Wild and cultivated throughout India ; it ascends the 
Himalaya to (1,000 or 7,000 feet in altitude. De Candolle {Orig. Cult. Plants, 
IMO) Hays its ciilturo dates perhaps from tliree thousand years, but that he can 
find trace of its being early diffused in China, Western Asia or Egypt. Hosio 
[Rept. Prov. S^Mirliunn, China, 1004, 11) says it is called ssu chi ton (four- 
seasons bf'an) because it is cultivated throughout the year. Henry {Econ. Bot. 
China, 12) nnnarks that its Chinese name is pien-tou, and that there are two 
varieties, one with purple, the other with white flowers. So also in India there 
are two cultivated varieties, though these have not been distinguished in the 
Flora liritish India. Prain defines them as follows:— 

Var. Lablab proper ; pods longer, more tapering at point, seeds with long 
axis parallel to the sutures. This is D. Lablah, Linn., Sp. PI., 1019; D. lignosus, 
Ro.rb., FI. Ind., iii., 30.5 (non Linn.). 

Var. lignosus {Lmn. sp., non Roxb.); pods shorter, more abruptly truncated at 
end, seeds with long axis at right angles to the sutures. Koxburgh, it will thus 
bo oliserved, reversed tlie incidence of the Linniean names. 

Prain {Journ. As. Soc., l.c. 430) remarks that the epithet ''lignosus'' is much 
more appropriate when applied to “ Lablah ” than when givem to the plant to which 
binmeus assigned it. “ Roxburgh iilentifies with his 'Lablab' the plant figured 
by Rumpbins {Herb. Amb., v., t. 130), in an identification that is obviously just; 
Linnams gives tliis very figure as one of the types of his #>. Uuuonuh." 

History,--Adams ((’ominent. in Paulus jEgineta, 1847, iii., 470) observes that 
Serapion, on tlie autliority of Aben Mesuai, describes the properties of a climb¬ 
ing plant which h(^ calls lebleb. Adams accordingly adds that there is every 
HMison to .su[)[) 0 .so iho lebleb o( Serapion and Avicenna was itoUehos. De Candolle 
{l.c. 317) giv'os, on the other hand, an account of the origin of the word luhia. 
He remarks that it possibly comes from the Greek lobos, which means any pro¬ 
jection, like the lobe of the ear, a fruit of the nature of a pod, etc. Asa Gray 
{Scient. Papers, i., 353), reviewing De Candolle, comments that “ the name 
{luhia) seems to ho ckvxrly nderahlo to the Greek. It has not boon traced 
earlier than to Jahia Ehn Serapion—an Arabian physician of the 9th or 10th 
century—who.so work ‘ Dc Simplicibus,' compilod chiefly from Dioscorides and 
Gakni, was t ranslated into Latin in the 15th century.” The w'ord lobiyd (king 
of beans) ” occurs among the li.st of autumn {kharif) crops known to Akbar, and 
loxicograplu'rs would seem to regard the word luhia as of Persian origin. At the 
prt‘s(>nt tla}', in Upper India, it woidd appear to bo applied to two plants, Tigua and 
Etoiivhos. Uonsi(l('ring tlie time these plants come into season, it seems probable 
that the lobiyd of the Ain-i-Akbari (Blochmann, transl., 03) was Vignn Vntjnng 
(p. 1 197). I aeeordingly restrict the word lobiyd to that plant; and, if this bo 
eorrt'ct, it is probable thet none of the species of MEoitrhofi, known to the 
Pc'rsian writers of classic times. Moreover, no species of titoUvhoH would seem to 
have the properties attributed to the Uhleb of the Arab writers. This reasoning 
would ai’cordingly a.ssign to the species of itoHvh»n an indian origin, an opinion 
confirmed by the fact that both l>. bi/iontM and l>. l.,ahlnb are met with as wild 
species, the cultivated races of which bear many purely indigenous names. In the 
Taleef Shereef {l.c. 147) “ Loheia ” is mentioned as a common culinary grain. 

CULTIVATION. Bengal and Assam. — Lablah is not a regular agricul¬ 
tural crop in any part of India. It is more correctly speaking a garden 
plant, and is trained to form arbours over the doorways of village huts. 
For example, the Director of Land Records and Agriculture says that 
different varieties are cultivated all over Bengal as garden vegetables. The 
Rev. Dr. A. Campbell tells us of Chota Nagpur that it is largely cultivated 
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but that he never found it wild. Basu {Agri. Lohardaga, 79) remarks 
that it is sown in July to August. It is allowed to climb on trees or 
hedges, and the green pods arc procurable in January to March. Mukerji 
(Handhooh Ind. Agri.^ 1901, 263) writes that the time for sowing is July 
(the quantity of seed per acre being 5 to 8 lb.) and that the time of harvest¬ 
ing is January and February, the yield being 250 to 4(X) lb. per acre. 

Banerjei {AgrL Cuttack, 1893, 118-9) observes that it is planted in Seasons, 
specially prepared holes or pits about the middle of June. The plants 
flower in November-December and the crop is obtained in February- 
March. Speaking of Assam, it is met with not only in the valley proper but 
also in the Naga, Garo, Khasia hills and Manipur—each locality having 
distinctive indigenous names for it. About 45 seers of pods are obtained 
from each plant in the year, and the average price is six pice a seer. 

United Provinces.— l)uthie and Fuller {Field and Garden Crops, Upper 
pt. ii., 23) observe that in these provinces this pulse is commonly grown India, 
along the borders of tall crops and allowed to twine itself on the plants 
standing on the margin. Castor-oil is a favourite support. It is never 
grown as a field crop by itself, as it requires artificial support. Duthie 
(FI. Upper Gang. Plain, 229) remarks that it is extensively cultivated 
for its pods, which arc harvested in the cold season. 

Central Pmvinces and Berar .— It is often met with as a field crop Two Foraus. 
in these provinces. Two forms arc seen, one with white, the other with 
dark purple flowers. They are usually grown in lines through the fields, 
special supports being furnished, or they arc left to crawl and to take such 
support as they can from the stubble of the associated crop. 

Bombay. —There are several very distinct varieties or races of this Bombay, 
pulse met with in Western India. These might be grouped into garden several Forms, 
and field varieties. The former (as with the other provinces) can 
be spoken of as late kharif plants, since they come into season about 
December to January. Mollison (Textbook Ind. Agri., 1901, iii., 80) 
furnishes an interesting account of this Bombay crop. He says that Garden crop, 
the form known as surti pdpdi is grown extensively in gardens in the 
Surat district. The beans are plucked early and eaten like French beans. 

The field variety of Surat is a second crop, bitter to taste and called kadva I’ieid crop. 

vdl, but in Southern Gujarat there is still another field form that has 

smaller pods and is drilled with rice and tuver (Cajamts indicas) 

during June-July. The principal crop is the rabi, which usually follows 

rice. It is sown alone or with castor-oil (the dwarf variety). Vdl is also Associated 

grown among other pulses subordinate to juar or bdjri. When the juar 

is reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigorously 

growing castor-oil and tuver, affords support to the climbing vdl, and 

heavy successive crops of green beans may be plucked from November to 

March. The most suitable soil for rabi vdl is a heavy black clay retentive smIs. 

of moisture. When the leaves turn yellow and begin to drop off, the crop 

of ripe beans may be gathered. Mollison adds that on good soil and 

with careful cultivation 1,300 lb. of pulse and an equal weight of useful Yield of Beans. 

fodder per acre may be obtained, off the same field from which a crop of 

rice has been previously harvested. And this is supplementary to the 

supply of green pods that may have been collected as a fresh vegetable in 

the early months of growth. The Department of Land Records and 

Agriculture, Bombay Presidency, in their Season and Crop Report for 

1903-4, gave 94,993 acres as the total area under this crop ; and for 1905-6, 
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52,969 acres, with, in addition, 232 acres in Sind. The chief localities 
are usually—in Gujarat, Surat; in the Deccan, Poona ; in the Karnatak, 
Bcl^muin and Bijapur ; in the Konkan, Thana and Kolaba. 

Madras and Mysore.— Yqtj little can be said regarding this crop m 
South India except that it is grown in gardens, being sown from June to 
August, and reaped from October to March. In the Dictionary will be 
found a selection of passages from the Madras District Manuals, and 
these may bo consulted. Rice (Mysore Gaz., 1897, i., 112) says it is always 
cultivated with rdgi (Elenshte eoraeana). When the plant is cut it is 
exposed for one day to the sun and then beaten with a stick to separate 
the seed. [Cf. Buchanan-Hamilton, Journ. Mysore, etc., i., 103; ii., 220, 


290, 34 , 323, 384.] 

Burma. Burma. —Mason (Burma and Its People, 1860, 466, 768) says “ the 

Burmese and Karens grow several varieties of one or two species of Lahlab, 
which occujiy the place of kidney beans in Europe.” 

Food. FOOD AND FODDER.— It is dilficult, if not impossible, to estimate 

th(^ actual area under a garden crop such as the present. It is grown 
all over India more or less, but is comparatively rare in Northern India, 
becomes abundant in Central, Western and Southern India, and is ex- 
t(‘nded tlirougli Bengal and Assam to Burma. As already indicated, it is 
siii.,Hiifiit(> for grown as a green vegetable (correspoinling very largely with French 
i-i.ii.h lie,ms. pulse with the broad bean) and also as a fodder 

crop. Th(' ripe pulse is eaten by certain classes oidy or is employed as a 
(’attl(^ food. Church (Food-Grains of India, 1886, 161, t. 31) gives the 
NiiLncnt V tiiio following, (Icduccd from the chemical analyses of the ripe bean :—Nutrient 
ratio 1 : 2*5, nutrient value 80. The percentage of albuminoids is rather 
variahhn Leath(‘r, in an article on Cyanogenesis in Plants (Agri. Journ. 
I mi, 190(), i,, ])t. iii., 221), states that he has obtained prussic acid from the 
sea'ds of vul by simply allowing the (uaished seeds to remain a few hours 
in cold water. [C/. Leather, Agri. Ledg., 1901, No. 10, 361; 1903, No. 7, 
152, 155, 166.] 


D.E.P., DURIO ZIBETHINUS, 7>r'. ; FL Br. /mf., i., 351 ; Gamble, 

iii., 19^ Man. hid. Timbs., 1902, 92; Brandis, Ind. Trees, 78. Malvace/E. The 

Durian. Durian, duren, duyin. A large tree native of the Malay Peninsula, though 

wild and cultivated in Tenasserim. 

Tlu' ojirlio.sfc Kuropeun mention of this fruit appears to bo that of Nicolo 
t’outi {hid. in the \i)th Ccnturij (od. Hakl. 80 c., Major, transl.), 0 ), and tlio first 
botanical drawing of it \\ouId seem to bo tiiat given by Jacobus Bontius, 
[Ih.d. Xdt. (’t Med. Ind. Or., in Piso, Ind. Utri. re Nat. at Med., 1058, 118), 
thougli a erud(^ repn>sentation of the tree and its fruit was given by Acosta 
{Vract. dr la.^ Droifa.'i, 1578, 231). Garciii. d (3 Orta (1503, Coll., xx.) very cor- 
rt'ctly describes the fruit as agreeable to some, repulsive to otliers. Linschoten 
(ley. K. Ind. (('d. Ibikl. 80 c.), 1598, ii., 51-3, 08) remarks that no fruit in the 
world is to 1 x 3 compan*d with it, and Pyrard {Voij. E. Ind. (ed. Hakl. Soc.), 
lt) 01 , ii., . 100 ) athrms that the Imlians “ esteem this fruit to be one of the best 
and daintiest in tlio Indies.” A similar opinion is given by Mandelslo {Travels, 
in Oleerms, Hist. Mu.^conj, etc., 1039, 149), while Herbert (TrareZs Ind., 1077, 
331) uuMitions it among the fruits of Mangalore. 

In si/e it is 10 inclies by 7, has a cream-coloured fleshy aril or pulp enveloping 
the st'ods. 1 he smell is most offensive, but the fruit is highly prized, oven by 
Kuropeans, when the pn'judice against it is once overcome. [Cf. Wallace, Malay 
Arch., 57.] Tlie plant thrives well in Burma, where it is cultivated both in gardens 
in or lu'ur the villages and on the hillsides. The garden cultivation is largely 
in the hands of the Chinese, hut the fruit produced is inferior to that from the 
liills. It sometimes sells in Mouhnein at Rs. 20-30 per 1,000. [Cf. Kept. Settl. 
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Operationsf Amherst Dist., 1893, 46-7.] It is very successfully grown in Ceylon, 
and attempts made to cultivate it near Calcutta, on the Nilgiris and at Madras, 
met with little or no success. Herbert’s reference to it in connection with 
Malabar may perhaps indicate an early traffic in the fruit along the western 
coast of India, a circumstance that might account for its being described by 
Garcia de Orta and other early European explorers. [6’/. Taverniery Travels 
(ed. Ball), 1676, ii., 287; Boyrn, FI. Sin., 1656, O (drawing after Acosta); 

Alexander Hamilton, New Acc. E. Ind., 1727, ii. 81 ; Crawford, Journ. to Am, 

1834, ii., 219; Collingwood, Rambles, etc., 1868, 271; Max and Bertha Ferrars, • 

Burma, 1900, 87.] 


E 

EL^OCARPUS GANITRUS, Itujrb. : FI. Br. Ind., i., 400 ; D-E.P., 

Gamble, Man. Ind. Timhs., 113; Tiliace^. Utrasum Bead Tree, ru- 20^* 
drdk, rudrdkya, rudra-challu, rudrdksha. A large tree found throughout 
various parts of India. 

The liard tubercled nuts are cleaned, polished or oven stained, then made Sarred Beads, 
into the rosaries and bracelets worn by Brahmins and Sinyasis, and sold at such 
places as Benares, Allahabad and Hardwar. An effort has recently been made 
to organise a European trade in buttons and hatpins, etc., made of these nuts. 

In a letter from the Deputy Conservator of Forests, Lakhirnpur, Assam, to the 
Reporter on Economic Products in 1900, the price for a maiiml of nuts in Di- rnoo. 
brugarh was said to bo Rs. 10, and Rs. 12-8-0 lamled in Calcutta. Cooke {FI. 

Pres. Bomb., 1901, 152) remarks that the stones are imported from Singapore, 
where the tree is abundant. 

E. serratus, Unn.; FI. Br. Ind., i., 401 ; jalpai, perinkara, meralu, nttraccham, D.E.P., 
etc. A rather small tree, occurring on the North-East Himalaya up to 3,000 feet iii., 206. 
in East Bengal, and in the evergreen forests of North ]\anara and the west coast Wild 
down to Travancore ; also the low country of C(\ylon. The fruit is known as “ wild Olives, 
olives,” tlie fleshy outer portion of which is eaten in curries by the Natives, and 
pickled in oil and salt like olives. 

ELETTARIA CARDAMOMUM, Maton .P U hite, Trans. D.E.P., 
Linn. Soc., 1808, x„ 229-55, tt. 4, 5 ; FI. Br. Ind., vi., 251 ; Scitamink^. iii., 227-30. 
This is often designated The Lesser Cardamom or The Malabar Carda- Cardamom. 
MOM, though it perhaps would be more correct to speak of it as The True 
Cardamom, the so-called Greater Cardamom of most writers {A luonntnt 
.snhnlatnnif p. 65) being in reality a substitute for the true spice. The 
Cardamom is in the Indian vernaculars— eldcM, ildyechi or choli- (small) 
eldchi, illdchi, elechi, velloda, eldltari, eldkai, eldki cheltu, vittula, ydlakki, 
yelaki, panlat, fala, hhdld, ensal, enasal, etc. In Sanskrit it appears to 
bear the following names —upakunchika and eld. Hence eld-tari means 
the grains or seeds of eld, and eldkai the eld plant or root. 

Habitat. —It is a perennial herb, with thick fleshy rhizomes, having erect Distribu- 
leafy stems 4 to 8 feet in height, and long much-bran(‘hed inflorescences 
which arise near the ground. It is indigenous to West and South India, and 
growing in the rich moist forests of the hilly tracts of Kanara, Mysore, 

Coorg, Wynaad, Travancore and Madura. It is fairly extensively cultivated, 
within the regions indicated, at altitudes of from 500 up to 5,000 feet. 

Although there are no botanical specimens in the Kew Herbarium to sup¬ 
port the opinion held by some writers, namely that it is also wild in Burma, 
there would seem little doubt that it is cultivated in that province, 
especially in the Bhamo district. 

Varieties and Races.—There are apparently two well-marked cultivated Varieties, 
plants which it seems must bo regarded as deserving of separate recognition as ' Forms, 
at least varieties. In Rees' Cyclopcedia (1819, xxxix., suppl.), the subject of 
Elettaria is discussed and divided into two sections (a) K. iartl€it»to»num, the 
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Loisser or Malabar Cardamom, and (d) k. nitijor. the Greater Oblong . 

The iiuthoritieH mentioned for the second form can hardly be accep e as e- 
hnitcly denoting any particular plant, but rather one or^ other of the many 
cardamom substitutes. Moreover, the so-called form designated ntajot* is 
spoken of as a native of Java. This subject might not have been here mentioned 
hut for the fact that Schumann (in Englor, Fflanzenr., 1904, iv. (46), 269) 
describes the Ceylon Ktettavia as a distinct species, and cites the above authority 
(Smitli in Rcea, l.c.). Hooker (Trimen, Handbook FI Ceyl, iv., 261) makes 
reference to uar. and gives it the Sinhalese name of tnaal, the Malabar 

plant being rata-ensal. But Thwaites tolls us [Enum. PI. ZeyL, 1861, 318) 
that after a careful comparison of growing specimens, he was satisfied that the 
r(jun(l and long fruited c*ardamoms of commerce were not obtained from distinct 
Hj)ecies. The forms above indicated may therefore bo stated thus :— 

Var. a minor. —Leaves linear-lanceolate (much smaller and narrower than in /3), 
th(i un^ler-surfaco with a more or loss complete coating of short white silky 
hairs. Jnll(jr(iHC(,*nct* arising from the very base of the stems and creeping on 
tlio surfa(;e of the ground around the clumps, bracts shorter than the spikelets, 
acuto. h'ruits white, sub-globular, angled, somewhat coarsely veined. 

'I’his is the Malabar r'ardamom of Indian planters, and is admirably figured 
and doscribiMl by Bontius, Kheode, Sonnerat, Maton and White, and also by 
Ludlow. An impui>lishod plate by Koxburgh shows the creeping inflorescence, 
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of 
tliis plant. Ho gives no drawing of the next form. Bontius claims to have been 
the first person to study in Java the living plant and to distinguish the lesser 
from the greater cardamom. There are good examples of the present form in 
tile Kew i{(n‘l)arium from Ivanara, the Wynaad and Ceylon—the last mentioned 
l)eing loss liairy tiian the Indian, l)ut said by Trimcn to be “ the Malabar 
cardamom of Ceylon planters.” The present plant is, however, the lesser 
cardamom ; tiie one which follows, being much larger fruited, is very possibly, 
in conso(|uence, the greater cardamom of the early writers, though as already 
stated that name has boon frequently assigned to the Nepal cardamom 

( i tnonntm Mtthtfhititttt). 

Var. /•) major, Thiraites, l.c. 318 ; FI. Br. Ind., 251.—Loaves oblong lanceolate 
(broader and largi^r than in ntfitor), usually quite destitute of silky hairs (one 
Ct'ylon sam[)lo in Kow is sparsely hairy). Inflorescence at first erect, bracts 
larg(>r (longer) than the spikelets and obtuse or apiculate. Fruit oblong, 
fusiform, minutely veined, twice the length of that of minor. 

This is tlu^ Mysore cardamom of planters, wlio speak of tw'o forms of it, 
vi/,, uru (cultivated) and kada (wild). It is a larger, more robust plant than 
the so-calloil INlalabar. In the Kow Herbarium there are, however, examples 
of it from Malabar, Palghat, Ceylon, Mauritius and the Gold Coast. Thwaites 
and Baker say it is indigenous in Ceylon. Bontius observes that it occurs in 
tlio woods of Ja\'a, and ho figures it as differing from tho lesser cardamom by 
hav ing an erect scape, longer pods and more hairy leaves. Some few years ago 
a large cfirdaniom was regularly seen in tho European markets and known as 
” Ct\vlon Cardamom,” At tho present day the Malabar form is grown in Ceylon 
and has di.s])lacod tho former plant. Thus a largo-sized true cardamom has 
l»eeii a wc'll-known plant for many years, and it would almost seem as if it 
had been carried even further afield by cultivation (perhaps because hardier), 
tluui the smaller and finer spice. This, therefore, very possibly may have to 
be acceptetl as the Greab'r Cardamom proper. 

Orljfin .—Wliether both these forms exist as wild jilants and whether they 
originated re.speetively in Midabar and Mysore, as tho planters’ names would de¬ 
note, are points which more careful study in tho future can alone determine. It has 
been suggested that the Malabar is simj)ly a higher state of cultivation than the 
M ysore and Ceyhni. The plants are at all events sufficiently distinct to justify 
belief that they hav’o been known to tho Indian people for many years. It is 
significant also that tho earliest faithful illustrations (such as tho admirable plates 
giv'(>n by Hheedo) denote in every particular the Malabar, not the Mysore plant. 
So far as can be judged, the Malabar Cardamom, three centuries ago, differed 
in no resp(>et from that of to-day. But no botanist (if Bontius’ somewhat doubtful 
figure bo disregarded) appears to have illustrated and described the Mysore 
form even down to the present time. The.se circumstances are opposed to belief 
in tlio ancestral stock of tho Malabar having been the long-fruited Mysore plant. 
Livstly, Rheodo makes no reference to either having been cultivated in Malabar 
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during his time ; on the contrary, he says the cardamom is not sown nor planted, 
but springs up after the forest is burned down. He then tells us of there being 
tl^ee forms on the mountains, thirty miles inland from Cochin and Calicut. It Three Forms, 
will be found below that Garcia do Orta, a century before Rheode’s time, made 
practically the same observation except that ho regarded the cardamom as cul¬ 
tivated. Rheede describes one of his plants as having round white fruits, 
another with longer but less valuable fruits, and the third pointed fruits, the least 
valued of all. It is thus quite possible that the two forms, the small round fruit 
and the elongated fruit, wore both known to Bontiiis, as also to Rheede. Sonnorat, 
a century later, gives two admirable plates, one being undoubtedly the Malabar 
cardamom, and ho speaks of its fruit as a round capsule with three angles or 
edges lengthwise, having many parallel nerves and divided within into three 
compartments, each with several black seeds. The Ghats (or coast mountains) 
of Malabar take the name, he adds, of “ The Mountains of the Cardamom,’’ 
from the abundance there of the plant, which grows wild and supplies the car¬ 
damoms of all the Indies. Farther on Sonnerat (Toy. hid. Or.^ 219) discusses 
a greater cardamom (under the name of Amomum anyuMifolium )—a plant which ]\tad!i"iiscar 
he says is wild in the island of Madagascar. It grows on marshy soils, and its Otiniamom. 
cultivation has been undertaken in Mauritius. It has a reddish capsule, oval- 
oblong, almost triangular. He does not describe nor figure it as winged, like the 
bungali elachi ”—the gn^ater cardamom of the Calcutta shops (see p. 65)— 
though it is doubtless another of the many large fruits of which -i. ma-rittintn of 
Java, the nutmeg cardamom of the Arabs {Pharmacog. Ind., iii., 436) and of the 
Bombay shops, as also tlio prickly cardamom of Tavoy—i. ^KanthioidoH —are (lardamom 
cardamom substitutes that have been all at times designated Greater Cardamoms. SnbstiiiiU\s. 

[C/. Kew Mus, Guidey ii., 1).] 

History.—It is hardly necessary to attempt to furnish a detailed account History, 
of the early history of the Cardamom. Garcia do Orta was the first Furopean 
who studied the plant practically in India (1563, CoU.y xiii.). He speaks of two Qmcia do Orta’s 
kinds— major and minory furnislies an accurate series of Indian and Ceylon Account, 
vernacular names, and mentions that the Arabs know the two forms and had 
separate names for them. It is highly unlikely that the Nepal greater cardamom 
was carried to the west coast India to bo traded in by the Arabs at the time 
of Garcia’s residence there, and it is certainly not so traded in to-day. Far more 
likely is it, therefore, that he alluded to the large and small fruited forms of 
FJettaviay above described. But tliere are many surprises for the student of this 
subject, in Garcia’s brief account. Ho says it was cultivated. Both varieties 
are found in India, chielly in Calicut as far as Kananor and other parts of Malabar 
and in Java. An especially large kind, but loss aromatic, was produced in Ceylon 
and carried to Hormuz and Ai’abia. This was doubtless the vay. ittujur above 
discussed—a plant also said to be indigenous to Ceylon. But it is signilicant 
that Garcia, after apparently a personal study of the plant and of the fruit, should 
have arrived at the emphatic opinion that the eldttari or eldchi of India was 
the cardamom of the Greeks, whatever that may have been (see Capsicum, p. 264). 

Ho says that the descriptions given by Galen, Hioscoridos and Fliny do not 
agree with the Indian cardamom. Bontius, while agreeing that Pliny was wrong, 
takes exception, however, to Garcia’s statement that it is cultivated and bears 
the fruits on the top like peas. In Java, Bontius says it is produced abundantly 
and its fruits are formed near the ground while the greater cardamom produces 
its fruits above. In this view Bontius and Garcia were practically followed by 
Clusius and the two Bauhins. Until the appearance of Rheode’s account Rheedo. 
(approximately 100 years afterwards), the plant could not, however, be said 
to have been fully known in Europe. It is surprising that errors committed 
by Commelin {FI. Malab., 1696, 18), Burmann {Thea. Zeyl.y 1737, 54) and 
Linmeus {FI. Zeyl.y 1747, 2) should have continued to disfigure the literature 
of the subject, during the succeeding century or so, until Maton and White esta¬ 
blished the genus KIvttariu, 

i 4’ [G/. The Bower Manuscript (Hoernlo, transl.), 1893-7, 80, 85, etc.; Januensis, 

Liber SerapioniSy 1473, 61; Ruellius, De Nat. Stirp.y 1537, 48 ; Amatus, on DioS' 
coridesy 1554, 12-4 ; Baber, MemoirSy 1519 (no mention) ; Am-i-Akbariy 1590 
(Blochmann, transl.), 64; Acosta, Tract, de las DrogaSy etc.y 1578, 383; Linschoten, 

Voy. E. Ind. (ed. Hakl. Soc.), 1598, ii., 86-8 ; Clusius, Hist. Exot. Pl.y 1605, 

185-6; Foster, E.I.C\. LetterSy 1901, iii., 108; v., 235 ; Jacobus Bontius, Hiat. 

Nat. et Med. Ind. Or.y 1629, in Piso, Ind. XJtri. re Nat. et Med.y 1658, 126-7) ; 

Tavernier, Travels Ind.y 1676 (ed. Ball), 1889, i., 184; ii., 12-3; Rheede, 
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Hort. Mai., 1686, xi., 11, tt. 4-6; Alexander Hamilton, New Acc. E. Ind.y 
1727, i., 298-0; Runiphius, Herb. Amb., 1750, v., 152-3 (confused the Malaya 
witli the Indian plant) ; Amomum repens, Sonnerat, Voy. Jnd. Or., 1782, iii., 
272 et seq., t. 136 ; Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 336-7, 
510-12, 538; iii., 225, etc.; Alpinia Cardamomum, Roxb., Monandrous Plants 
in As. Res., 1810, xi., 355 ; also FI. Ind., i., 70-1 ; Milburn, Or. Comm., i., 276-7 ; 
Ludlow, Memo. Cardamom Cidt. in Coorq., 1868 ; Ind. For., 1884, x., 287-91 ; 
Foster, Jnd. For., 1893, xix., 1-5 ; Dyinock, Mat. Med. IF. Ind., 1885, 786-8 ; 
Admin. Rept. (Joorq., 1889-1904; Nicholls, Textbook Trop. Agri., 1892, 196-9; 
Pharmacog. Ind., 1893, iii., 428-37 ; Journ. Agri.-Hort. Soc. Ind., 1899, xi., 
n.s., 967-8 ; Woodrow, Card, in Ind., 1899, 482-3 ; Mollison, Agri. Ledg., 1900, 
No. II, 107-13; also Textbook Ind. Agri., iii,, 262-8; Schumann, in Engler’s 
Rflanzenr., 1904, iv. (46), 267-9.] 

Cultiva- CULTIVATION.—Fow recent writers have furnished either so interest- 

tion. or detailed acc^ounts of the cardamom cultivation as those written 

during the first dp(^a(le of the 19th century by White for Malabar and 
Buchaiian-Hamiltoi) for Mysore. It would occupy much space to deal 
with the centres of chief })roduction separately, or the variations in method 
of cultivation and preparation tliat prevail. All that can be here at- 
tempt(‘d is a brief revi(‘W of the salient points collectively. A fairly deep 
Soil. rich loamy soil, resting* on rock, seems indispensable, and if possible this 

sho\ild b(i within undulating land, not too remote from running water. 
Shade and a Iniinid atmos])here are essential it luxuriates in mists and 
situjiiiuii. fogs and cooling s(‘a-bre(‘zes. Northern and western exposures are in 
South India accordingly considered the best. But all these conditions 
are not often conv(‘ni(*ntly combined, and hence the localities of successful 
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j)roduction are somc'what restricted. Even within Malabar there are 
only certain tracts that can be spokem of as specially favourable. 

I. Forest Production ,—The systfun describ(‘d by Kheede still pre¬ 
vails. Small ])lots of land within the forests ((‘ailed dd-kandies) where 
tlH‘ wild or acclimatis(‘(l plant is known to exist are cleared during Feb- 
ruary and March. The brushwood is cut down and burned, and the roots 
of powerful wcmrIs torn up so as to free the soil. The shade, if too dense, 
is r(‘giilat(‘d by a certain percentage of tr(‘es being felkid, thus admitting 
diffus(‘d sunlight ; and, curiously eiujugh (from the juost ancient times to 
tin' pr('S('nt day), the disturbain'e or shaking of the soil, by the fall of 
lu'avy timber on it, is in itsi'll deenn*d b(*neticial. At all events, soon 
after ch'aihig, cardamoju ])lants spring up all ov('r the prepared ])lots ; but 
if ai\y r(*ason exists for doubting the abundance of tln^ future crop, young 
])lants an* deposit('d in the soil at the recpiired distanccis apart. The plots 
are then left alone for a cou[)le of years, and by that time the cardamom 
plants will have eight to t(*n l(*aves, and be a foot in height. In the third 
vi'ar tluw may lx* four h'et in height. In the following May-June the 
ground is again wiaxh'd, and by Septemlnu* to November a light crop may 
be obtained. In tin* fourth year weeding is again given, and if the car¬ 
damoms are found growing nearer than six feet apart, a few are trans¬ 
planted to lu'w positions. A fidl crop is now obtained, and the plants 
may biwr tor thive or four yi'ars ; that is to say, the life of each plantation 
is eight or nine years. The seasons in Malabar are a little later than in 
Mysort*. and according to S(jme reports a full crop may even be obtained 
in tin* third year. It is also believed that above 2,000 feet the cardamoms 
grown are of a better ipiality than below that altitude. 

Plants may be raised from seed or by division of the rhizome. They may 
be prepared in spe(dal nurseries. Tn about a year the seedlings will be a foot in 
length, and are then ready for transplantation. When raised by division of the 
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rhizome, it should bo seen that each cutting contains at least three perfect shoots. 

Holes a foot deop and six or seven feet apart each way are now dug all over the 
specially cleared plot or garden, and the seedlings or sets are deposited within 
these, but they must not be buried too deeply as they are liable to rot off. The 
flowering season is April to May. It is a good plan to bank up around the clumps l^anking up. 
all loaves and rubbish obtainable, since this helps to support and encourage the 
growth of the creeping racemes. If at this stage the fllv)vvGring brancbos (raco7nes) 
got submerged, the soil is waslied away, the roots exposed, and tl\e fiowors and 
fruits ruined with the water and mud. The fruit should not be allowed to ripen Proper Maturity, 
fully, as the capsules will then burst and the seeds bo lost. '^I'lioy should be col¬ 
lected just as they begin to turn from green to yellow. In August and September Seasons, 
they swell, and by the first half of October have usually attained the desired 
degree of ripening. The crop is accordingly gathered in October and November, 
and in exceptionally moist weather the harvest may be protracted into December. Harvest. 

A dry day is best for harvest. The scapes or slioots bearing the clusters of 

fruits are broken off close to the stems and placed in basluns lined with fresh Treatment. 

leaves. At night time they are carried to the temporary hut used by the nuai. 

After partaking of a meal and often working far into the night, the men s('parato 
carefully the capsules from the shoots, placing them as removed into a pit dug 
on purpose in the middle of the hut. In the morning the women arrive and 
carry the produce off to tho homestead, where the further treatment is con¬ 
ducted. The fruits are spread out on carefully pn^parod floors, sometimes 
covered with mats, and are then exposed to the sun. At night they are carried 
within doors, as also during showers. Four or five days of careful drying and 
bleaching in tho sun are usually enough, but in rainy weatlau' artificial heat Drying', 
may be necessary, tliough the fruits suffer very greatly in colour when this 
(iourse has to be resorted to, and are in consequence somotiiiK^s bleached with 
steam and sulphurous vapour or with ritha nuts (see ]>. 1)79). The snn-dried carda¬ 
moms are the best, and in trade are spoken of as “green cimlauiojus.” The Orocn 
capsules are now rubbed by the hand or shaken within mats, in order to brush 
off the pedicels, calyces, particles of dust, etc., then are winnowed, hand-picked 
and assorted according to size, colour and degree of ripeness, etc.—for on the 
racemes there must always bo a, percentage of overripe as also of underripe fruits. 

2. Agricultural Production, —Very little of a satisfactory nature can Agricul- 
bc learned of the systems pursued or of the extent of agricultural pro- tural 
diiction in India. Mollison {Textbook Ind, A(jri., iii., 2(32) gives a brief 
but instructive account. He there speaks of the crop being extensively 
grown in the betel-palm and pepper gardens of the Sirsi and Siddapur 
Taliikas of Kanara. It thrives under the same conditions of soil, etc., sitii.iMon. 
but by preference is grown in a cool, very shady ganhm with soil k(ipt 
(;o]itinuoiisly moist. In Kanara the crop is chiefly raised from seed. 

The sowing season is September-(Jctober. J3ut the beds re(piire both 
shade and shelter from the sun and rain. If the seeds germinate too 
thickly they should be thinned out and the seedlings transplanted into 
rice seed-beds, but shaded by a temporary protection of palm-leaves. 

When four feet high and fifteen to eighteen months old, tliey may 
be carried to their permanent positions and finally transplanted Final 
from March to June, or again from September to October. Pits 18 
inches square and 18 inches deep are dug in the same lines as the betel- 
palms and intermediate between two trees. Into these pits the car¬ 
damoms are deposited and supplied yearly, in March and April, with leaf- 
manure. They come into bearing but do not yield much during the 
first year after transplanting. The flowers appear somewhat irregularly Flowering, 
in April and May, and the fruits form in June and July. The capsules 
are in season in September and October. Each should be severed 
from the scape and not plucked. If plucked, the pressure of the fingers Plucking, 
may burst the capsule. After being dried in the sun for two or three 
days the fruits are hand-rubbed to remove the attached stalk and calyx. Tre.itiuent. 

A too hot sun or too long exposure to the sun may dry tho fruits (ca2)sules) 
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too quickly and thus cause them to burst and thereby to be lowered in 
value. In a fully stocked betel-nut garden there can be 300 to 100 carda¬ 
mom plants to the acre. A well-grown plant may yield up to half a pound 
of dry cardamoms. Light showers in April and May are favourable. 
The fruits are dried and bleached in particular ways, according to the 
market for whicli destined. The w'aters of certain wells are moreover 
su{)posed to prodiKMj particular colours and flavours. The system above 
briefly nwiewcMl is that also followed in Mysore—viz. production in betel- 
palm plantations. 

AKHA AND VI/lIJ).- IauWow observes that wlum from ono stem four scapes 
an> tlirown out, tlio crop is regarded fis full ; if onl} three, it is a throe-fourths 
crop ; if two, a half rrop ; if only ono, a quarter croj). “ Ono raceme will have 
from n^jjlit to fourteen branches, and each branch from throe to six pedicels. 
\Vh(m th()crop is good, th<‘ l)ranches are closo together ; when bad, the racemes 
ar(» long and tluj branc]i(\s far apart.” “ Fruit is occasionally borne on the upper 
part of tlio shun, l)ut this is vc-ry rare.” Ho further estimates tliat a garden of 
ISt H(juare yards iii area wo\il<l give on an ax t-irage 40 seers of green cardamoms 
or 10 seors of dry fruits. 'J’he actual yield, as published, by plantations is 
variously staled, and seems to range so grc'atly that the ditferencos would be best 
a<‘eouut('d for by supposing tliat returns of green fruits had been contrasted 
with dry, or that thoy (haioted diversities in stock rather than of soil or methods 
of (uiltivation. In .Mysore 28 lb. are spoloui of as the yield per aero, and in 
(’eylon 170 Ib., altliongh (»ven ns much as 400 lb. have boon mentioned. In a 
eireular issued by the Madnvs (lovernment in 1903, the yield per acre is recorded 
as from 11 lb. to 700 lb. Omitting the extremes, the more important returns given 
in tbateirenlar W('r(> Dindigal, 031b. ; Palni, 12511). ; Kodaikanal, 250 lb. ; Wynaad, 
4211). ; (’alieut, 50 lb. ; 1 ^ppinungadi, 40 lb. ; and Kasaragod, 513 lb. The difference 
betw(‘('n giHH'i^ and dry ]»ods has Ix'on ex})n^ss<'d as four to live bushels shrinking 
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to one. 

Very little can bo stated regarding the total area und(T ('ardamoms. There 
may b(» said to 1)0 t wo Imlian areas, vi/. the ^Madras and Bombay Presidencies. 
'I’lie former, which is often given tlie wider signitieation of South India, may, so 
f)ir as (‘ardamoms are eencernod, be s])lit \ip into (u) \indor British Indian Ad¬ 
ministration, or lUadras ])ro 2 )er; {h) tlio British Administration of Coorg; (c) under 
the Native State of Mysore; and (d) under tlio Native State of Travancore. Such 
pjirt ieiilars us lU'e available ntgarding these an'a.s are disjointed, and often do not 
ref(*r to one and the sam(» ytvir. (Cardamoms are of course returned under “ spices 
and eondimenis,” and it is only occasionally tliat the [irevincial details for these 
ju’e fortlieoming. The Madras (Jovornineiit publislied, liowever, in 1003, a state¬ 
ment of the cardamom area for tho year previous. 4’his showed Maduni —• 
(Dindigal, I’alni, Periyakulam, and Kodaikanal)—as possessing 3,714 acres with 
a yit'ld of 040,281 lb. Malabar —((-hirakkal, Kottayam, Kurumbranal, Wynaad, 
('alieut, jiiid Frnad)—-with 1 ,, 58 () acres and 24,400 lb. >'ieJd. ^Soutfi Karuira — 
((’undapur, Uppiuangadi, and Kasaragod)—with 1,200 acres and 08,828 lb. yield. 
4'liese give grand totals of 0,500 acres and 742,005 lb. In the small British Pro- 
\ inee of C'oorg thiTo are said to be about 00,000 acres retained for cardamom¬ 
growing, wit h, in 1002 3, 1,107 acres actually under the crop and say 50,0001b. 
production, 'rurning now to tho Bombay Presidency : in the otheial Season and 
(Wop Report it is stated that tho area in 1003-4 imdor cardamoms in the Kanara 
district came to 3,837 acres, or roughly half the area devoted to it in South India. 
If, for tlio purpose of eomjiarison, tho yield be accepted ns on tlio same ratio, the 
])roduction of Hombay should be 370,000 lb. In 1005-6 the area had increased 
to 4,573 acres. 

Tho available information regarding Mysore and Travancore outturn is even 
more unsatisfactory tlian for the British districts. A few years ago the Travan- 
eore Cardamou\ Hills ITanters’ Association was ostablisVied, a direct indication 
of the industry having in South India (as in Ceylon) passed to some extent into 
tli(3 hands of European planters. Of 1903 it has been said that 4,000 acres of 
cardamoms wore owned by European planters. According to Mr. Bourdillon 
there are some 26,000 acres returned in Travancore as the cardamom area. 
Doubtless only a small proportion of that is in any one year actually under the 
spice. The produce of the Travancore plantations has been given as 650,000 lb., 
or just a little under that of Ceylon, wliich is obtained from an area of 10,000 
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acres. The yield of the Mysore plantations would seem to be about 200,000 lb., 
and the cultivation would appear to be mainly in Kadur district. 

The figiu'es given above (if reliance can be put on them) would show a total 
production in all India of close on 2,000,000 lb. per annum. But that figure All India, 
is mentioned purely and simply as suggestive, and must not bo seriously accepted. 

In the Annual Iteview of Forest Administration for British India, issued by the 
Inspector-General, returns are given of cardamom-production within Torest 
Reserves. The volume for 1903-4 shows tlie value of the (;ards,raoms exported 
to have been Rs. 3,37,000 as compared with Rs. 4,10,000 the previous year. 

TRADE* —In the European markets eardamonm are spoken of under Trade, 
the terms “ Shorts,” “ Short-longs ” and “ Long-longs.” The “ shorts ” 
are from a quarter to nearly half an inch in length, and the “ long-longs ” 
an inch and over in length. The “ long-longs ” of modern commerce, it Omdea. 
has been contended above, would seem to bo the greater cardamom 
of early writers and the produ(‘c of the plant designated by planters 
the Mysore or Ceylon cardamom.” They are finely ribbed, of a pale 
colour, and the seeds are grey or almost white, and shrivelled when dry. 

The “ shorts ” are the Malabar or Wynaad (jardamoms, and accepted 
as the finest grades, the ripe seeds of which arc black. 

In most recent reports the statement ocaairs that overproduction lias Price, 
lowered very seriously the price. It would appear that in many of the 
abandoned coffee plantations of Coorg, cardamom and orange (uiltivation 
has been attempted, and with some degree of suc.(‘ess. Tdierii has all ov(*r 
the cardamom area been for some years past a sbaidy expansion of pro¬ 
duction, so that no doubt there is some truth in the story of overprodia;- 
tion. Still, it cannot be exactly said tliat the limifs have been reached 
of the world’s demand for this npico, and a fall in price is naturally tlie first 
incentive to increased cons.jnption. The Kxnurrx to fonugn countries rncreaacd 
during the undermentioiKMl ycaxrs have at all events shown an expansion in 
quantity and a shrinkage in price. They were in 1809 1900,191,120 1b., Foreign 
valued at lis. 13,27,750 ; in 1902-3, .302,9401b., valued at Rs. 4,16,242 ; in Exports. 
1905 -6, 295,390 lb., valued at Rs. 2,97,513; and in 1906-7, 202,374 lb., 
valued at Rs. 2,19,172. Of that traflic Bond^ay and Madras are tlie chief 
distributing ports. The coastwise returns, moreover, show that Bombay 
drew on Madras for its supplies. Of receiving countries the United Kingdom 
usually takes the first place, and is followed by Arabia, Aden, Germany, 

Turkey-in-Asia, Persia and Egypt. But perhaps the most surprising 
feature of the traffic is the fact that India /.!//v>A'7'X cardamoms very largely Imports, 
from Ceylon. In 1903-4 these imports came to 269,132 lb., valued at 
Rs. 1,98;710, and in 1905- 6 to 4.35,407 lb., valued at Rs. 2,58,083 -as 
much in weight, but comparatively less in value than the correspondmg 
exports. We thus learn that India is itself by far the most important 
consuming country for cardamoms in the world. 

ELEUSINE CORACANA, (iaertn. ; FI Br. Ind., vii., 294 ; D.B.P., 

Duthie and Fuller, Field and Garden/Cro-ps, ii., 10, pi. xxviii. ; Giiamine^i^:. vi., 237-41. 

It has been established by Hir J. D. Hooker that Gaertn,, is 

the wild form of whicli K, rorai inuf is the cultivated state. There would 
therefore seem no urgent necessity to discard for the present the time- 
honoured name by which this millet has beeiikuowu to those interested in the 
food supply of India. The wild plant is said to occur all over the lov country Wild and 
and to ascend to altitudes of from 5,(X)0 to 8,000 feet on the Himalaya. Cultivated. 
It is distributed throughout the tropical regions of the Old World, but only 
introduced into the New. As an Indian cultivated plant, however, it 
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iiiiglit he more corm^tly spoken of as met with chiefly on the hilly tracts. 
With the hill tribes of Southern, Western and Northern India it is an 
iiiifiortant article of daily food. It is mentioned in The Bower Manuscript, 
of th(‘ 8th century, and is the rdjika and ra^ji of Sanskrit, and known in 
almost ('Very V(‘rnacular language by names either derived from these or 
from what are possibly even more ancient aboriginal names :— marud, 
watnlud, makra, mnndal, niandwa, meruya^ ndnyli, ndichui, nachiri, ndgli, 
kodf\ kodou, koda, kodra, kayur, kevar, kelvarayii, kutra, kurakan, rotka, 
rdyi, rdffiilu, ta'uiuhdn, taiudulu, hdvto, etc. 

Varieties and Races. There is perhaps little or no doubt that as a 
cnitivated crop this originated in India. There are at all events three 
or four u.lli(‘d wild species regularly resorted to as articles of food in times 
of scarcitv and famine. And moreover, of the cultivated plant there are 
in India sc'veral lairly distinct forms which almost of necessity denote 
anfi(juitv of cultivation. E, sfriefa^ 7?ox6., has the spikes quite straight 
and more' nunu'rous ; is in consequence a very productive plant. Kox- 
burgli, s])(*aking of Kaja!)mndry (FL Ind., i., 341), describes this as the 
prddd (or gr(*at) sola and says it is a later crop than the ordinary ponassa 
(or early) solu. He then adds that there is still a third and even more 
jiroductive form than either, nanndy the viaddi ruha sola. It requires a 
j'ich soil but giv(‘s an increase of 5(K)-fold. 

Ollu'r writers n'h'r similarly to early and late forms of this millet. 
Mollison (Tcxlhook Ind. Ayri., iii., bb-OO), for example, observes that in the 
Konkan and tin* (thats districts the early crop is haloi and the late yarvi ; 
th(‘ former ri])ens about the end of September or early October, the latter at 
(‘lid of (tetober or early Nov(*mber. It is therefore a rainy-season crop, and 
is usually sown on land that is too shallow or too jioor for rice or too st(‘ep 
for terracing. Ibit if tin' rainfall be well distributed it succeeds even on 
clay loams. Idu' variability of tin' plant may in fact be regarded as a 
diri'ct c()ns(‘(pi('nce of tin' class of soils on which grown. On stony and 
sandy soils the form that a])proximates most nearly to the wild state 
( E, iiHlhai) can alone lx* produced, and it is an inferior early crop. From 
that to the largi* and vigorous late forms of richer agricultural regions, 
an ('ixlh'ss s('ries of adaptations may be chronichxl. 

CULTIVATION. Hengat. —ITntil it is recollected that Bengal has large tracts 
of niouiitaiiious country it cannot bo realised why this province holds the second 
])osition of importance in the cultivation of the present millet. The Bengal 
districts of production may bo given here in sequence of value :—Darbhanga, 
Bhagalpur, Ilazxribagh, iMuzatfarpur, Patna, Gaya, Shahabad, Sarun and 
IMonghyr have each from ‘250,000 down to 40,000 acres under the crop. The 
normal total acreage under it is about one million acres, and the outturn has 
b(‘en ])ut at 10 maunds an acre, l^uchanan-llamilton {Slat. Acc. Dinaj., 1833, 
173, 1S2) (h'serihes the method of cultivation as a mixed crop with summer rice 
and ^ ojamiN. In connection with Bihar ho says it is grown as a summer 
crop broadcasteil or transplanted, but of Bhagalpur there are two crops, one 
gatla'red m \o vein her-December, and the other three months earlier. Basil 
(.If/r/. Lohonlmja, ISOO, ().3-5 ; also Palamnu, 28-9) calls m^rua an upland 
cereal, 'riua-e are two main varieties, an early red lalkd and a late white 
c/m/Au ; the former is a bhddoi crop which is harvested from August 15 to 
NoM'iuber 15, according to the season of sowing, the rac;o of plant grown, 
nature of soil, and degree of rainfall. It is usually transplanted and has this 
advantage, that harvest can bo deferred to suit the convenience of the culti- 
\ator. Gol. ,1. J. NVood speaks of the murua as widely and extensively grown 
in (Miota Nagpur. Banerjei CutUick, 1893, 74-5) remarks that the 

niaudia is an uplaiul cereal and attains a height of 4 to 5 feet and bears grains 
of a red<lish colour. The lields are prepared in May to July and the plants 
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raised in a seed-bed and transplanted with the first good showers. The crop is 
ripe in Augnst-September. The ears alone are cut off and the stems left in the 
ground to be browsed by the cattle. It will not grow on land that is inundated, 
nor oven where the water lies for any time. It is essentially a crop of undulating 
well-drained soils. 

United Provinces .— This millet is unimportant in these provinces. The 
normal area under it does not much exceed 200,000 acres. It is, in fact, 
within the hill tracts only that it assumes importance. Of Allahabad it 
is said marua or makra is sown on good soils near the villages sometimes 
with judr^ more often alone and on manured land. The seed is broad¬ 
casted and ploughed in, but it may be transplanted from a nursery. Duthio 
and Fuller (/.c. 10), on the other hand, say of Jaunsar Bawar that it forms the 
chief article of food of the hillmen and is grown on the very poorest soil, often 
yielding a crop from mere stones and shingle. It is v^ery rarely raised on the 
hilly country to the south of these provinces, whore its place is taken hy kodon. 
It grows, however, to a greater or lesser extent all over the provinces, and in the 
more fertile districts its cultivation is often attended with considerable care which 
results in a very large weight of produce. It suffers much from heavy rain, 
so much so that a good year for rice is generally a bad one for mandua. In 
Garhwal mandua is sown in April and reaped in October. It is often thinned 
out from one field and planted in another. In Kumaon it is cultivated both in 
ordinary agricultural lands and freshly cleared jungle. By October-November 
the crop is ripe and the oars are cut off, tied in bundles, and stacked for 
some twenty to twenty-five days, when they begin to ferment, and when warm 
are spread out and dried, then threshed. In Nepal there are two forms 
cultivated: one sown broadcast in May and June, tho other raised in seed¬ 
beds and transplanted in Juno and July. Both forms grow and ripen in the 
rains. Tho broadcasted form is reaped in October, then transplanted in November. 
It is never, as a rule, sown on land suited for wheat, rice or sugar-cane. 

PanJab. —In this province Kleusittv holds a very subordinate position among the 
foods of the people, since tho normal area under it does not exceed 40,000 acres. 
Baden-Powell {Ph. Prod., 1808 245) says this is principally a hill product, but is 
also cultivated in Sialkot and a few other districts. In the IVIemoirs written 
by the Emperor Baber occurs a reference to buzeh, a kind of beer (?onsumod by 
him on December 28, 1525, in or near the district of Sialkot. Mr. W. Cold¬ 
stream, in a communication to tho writer, says the grain of this pulse lasts in 
store much bettor than other grain. It is extensively grown in the Simla Hill 
States and comes into season in October. In the Kangra district it is an important 
food crop. In the Panjab plains it is most frequently met with in tho Karndl 
district, but chiefly in the Khadar. It is not uncommon in Jhang, especially 
in Chiniot. It is valued as a fodder crop, and may bo cut two or throe times 
in the rains. 

Bombay and Sind.-—Wo&teTn India having extensive hill tracts, this millet 
becomes of considerable value. Tho normal area under it is about half a million 
acres. Dr. A. Gibson wrote a series of notes on the Agriculture of Western India 
{Journ. Agri.-Hort. Soc. Ind. {Corresp. and Select.), 1845, iv., 54-5), and tho re¬ 
marks ho makes under this plant are well worthy of careful consideration. Tho 
form E. striftn, he says, is met with in gardens below tho Ghats, where alluvial 
soil and stream water are available, while E. voravntut is tho hill form, a smaller 
plant and much less productive. Mollison says that ndgli occupies the fifth 
place among tho Bombay cereals. In Kaira, Ahmedabad and Baroda districts 
of Gujarat, heavy crops are produced on highly assessed alluvial soil. Else¬ 
where the cultivation is chiefly confined to the poorer uplands of the Ghats. 
It is grown in districts of heavy rainfall, on land too light for rice. 
In Gujarat it is sometimes drill-sown, but is usually a mixed crop and 
most frequently transplanted. In the uplands of the Konkan and the Deccan 
it is often raised on steep land and is then broadcasted. For this purpose the 
soil is often burned with the brushwood {rah), and the seeds are sown along with 
the ashes. Tho outturn varies so greatly that no general figure can be 
quoted. It may range from 700 to 1,000 lb. of grain and 2,000 to 2,400 lb. 
of straw. 

Madras, Mysore, and Coorg. —South India is the chief region of production. 
Tho normal area under it in tho British districts comes to close on two million 
acres, but in Mysore State alono the area is usually well over two million acres, 
so that the total for South India might be put at 4i million. The British 
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districts of fireatost importance are Salem, Coimbatore, Cuddapah, North Arcot, 
South Arcot Trichinopoly, Anantapur and Vizagapatam m tho order enurnerated. 
Tho Mysore districts are Mysore, Tamkur, Bangalore, Kolar, Hassan, Chitaldrug 
and Kwlur. As with other oconomio products so with this mi lot Buchanan- 
flamilton (Journ. Mysore, ctr.., 1807, i., 100-8, 285-6, 297, 369, 376-8, 403 ; 
ii., 1011-4, 254) is a valuable writer. The Deccan Mussulmans, ho says, 
call it tho Tamil people and the farmers say there are three varieties— 

tlio mri,' kempu, and hxduparia. It is, near Soringapatam, customary to sow 
all tliri'O kinds in tho same field. When the rains begin in June the held is drilled 
and and f ajattuf* sown as a mixed crop. To appreciate tho value of 

Iluchanan-Hamiliton’s account of this millet, tho passages indicated above must 
bo consulted. They have, however, boon reviewed and amplified by Lewis Rice 
(Mj/sore Gaz., i., 1897, 107-12, a work which is probably more accessible than 
tho original). Ragi is by far the most important single food crop of this State, 
nspecially on dry soils. It supplies the lower ranks of society with their chief 
feed. Tho total area under food crops is usually million acres, of which rdgi 
alone occupies fully half. 

Very little, however, can be addiMl regarding tho South Indian cultivation 
of this millet, to the account given in tho Dictionary. Stuart {Man. N. Arcot^ 
1895, i., 297-8) says it is a favourite four-month crop, the grain being largely 
us(mI by tho labouring (classes. It is not a dainty food, but very nutritious. There 
are four varieties. It is grown both on irrigaUnl and unirrigated land, but most 
commonly in that which is commandotl by a well. When dependent upon rainfall 
alone it is sown so as to get the benefit of one or other of the monsoons, that is 
from May to Juno and from October to Docomber. Under wells and tanks it is 
sown and neaped throughout the year. Only the ears of rctgi are cut as they ripen, 
and, being heaped together for two or three months, tho grain is beaten out with 
sticks or frodilon underfoot by cattle. It should bo lu'pt some months before 
Ix'ing used. 


MANl!F\\CTURf:S. —Incidental allusion has already been made to some of 
Mie edible preparations of this millet. It has the advantage not only that it may 
bo loft standing on tho fields till a convenient time for harvesting, but the grain 
inifiroviLs by being stored and maybe presor\'od for many years without either 
Ix'ing attacked by insects or becoming mouldy. These are circumstances of 
the great(>st p().ssi!)lo value, and have justified this millet being accepted as the 
most (k'sirablo for storage against times of scarcity and famine. It is moreover 
one of fh(^ most productive of grains and on<v which will give a paying crop on 
soils from which hardly any other food can bo obtained. It is essentially, there¬ 
fore, to largo tracts of India, the staple food of the poor, and, though not appreciated 
by fastidious tastes, is mn’orthelo.ss wholesome. The seeds are milled and the 
“ tailings ” (tho bran form(‘d of the seed-coats) constitute an article of food with 
tho \'ory poor and one which is fairly largely used in tho jails of South India. 
KV- Agri. Lcdg., 1899, No. 4.] 9'he husked grain is reduced to Hour and baked 
into caki's or boiled into pudilings (about tho consistency of blanc-inange). This 
is often iniproNod by being cooked along with one-third rice or cholarn flour, 
('hurch {Food-Grams of Ind., 1889, 89) has given attention to tho chemical com- 
p<»sition of both tho grain and tho tailings of this millet. Lastly, numerous writers 
alluile to a beer and spirit prepared from tho grain. One of tlio earliest and most 
(Mirious passages on this subject is that given by Baber {Memoirs, 283, 294). This 
has already been alluded to, but tho Kinperor’s remarks regarding tho people of 
Stnvad, Bajour and the neighbouring countries, who make a peculiar kind of buzeh 
(or b(M'r)mav be here (pioted:—“There is a substance which theycall /riracomposed 
of tho tops of certain herbs and of various drugs. They make it round like a loaf, 
a,ud then dry and lay it U[). This kim is the essence from which the buzeh is made. 
Many of the p<itioiis composed of it aro wonderfully exhilarating, but thoy are 
t(MTibly bitter and ill-tasted. I laid thought of taking this buzeh, but, from its 
extreme bitterne.ss, was unable to swallow it : I then took a little md;wn.” The 
Kmperor repeatedly refers to his special drinking-parties, held not infrequently 
on board pleasure boats, and tho gusto witli which lie narrates his experiences 
might eixsily enough have originated tho Knglish expression “ bousing ”—or 
deliberate intoxication with buzeh (beer). Mr. (now Sir Arthur) Wollaston tolls 
me that buzah or buza is Turkish, meaning a drink prepared from com, and 
that it had been adopted into Persian with the meaning ale or beer. Shaw 
( Vravels, I <57, 407) says; “ Besides the use that is commonly made of barley to 
foevl their cattle, the Egyptians, after it is dried and parched, make a fermented 
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intoxicating licjuor of it, called bouzahy the same, probably,Jwith the oinoa 
krithinoa of the ancients. This is very copiously drunk by the lower rank of 
people.” (See remarks regarding hoza and mura under Cannabis sativa, p. 257). 
In the Mardtha country the fermented liquor of KieuNine is called bojah or 
bojaliy and 100 years ago it was perhaps more extensively made than to-day. 
Hove {Tourain Oujaral, atc.y 1787, 21) speaks of the aduiteration of mowra liquor 
with Avot'tts root. The liquor in question may have been the mania {KieuHi»i*‘)y 
or of course it might have been mahua (««««##*), which Hove in another passage 
calls mawra. In Kumaon it is called cdim (Bassia, see p. 119). A similar boor 
is made here and there all over the Indian area of t:tenNinv^ and throughout 
the Himalaya from Kashmir to Sikkim. It is, however, displaced in Assam and 
the Naga hills by the beer made from t oijc {dzUy soo p. 390), also more recently 
by European Malt Liquors (see pp. 757-8). 

Area, Yield and Trade ,—Tlio total area for all India devoted to this 
crop averages from 5J to million acres, of which nearly tw )-thirds are in 
South India. It is possible that were returns for Hyderabad (Deccan) and 
other States (not at present obtainable) added to the returned area, the 
grand total would not be far short of 7,000,000 acres. The yield is variously 
stated at from 5 to 10 or more maunds per acre. If a yield of 400 lb. 
be accepted as a safe mean average, expressed to the estimated acreage 
that would show an annual production of 25,000,000 (uvt. of edible grain 
—a by no means insigniih^ant item in India’s food supply. To South 
India, which approximately consumes two-thirds of tliat amount, it is an 
exceedingly important article of diet. There is no mention of this millet 
in the foreign trade of India, so apparently the produce is entirely consumed 
within the country. 


Total 
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ERIOBOTRYA JAPONICA, Lind/. ; FI, Br, Ind., ii., 372 ; 

Firminger, Man. Hard. Ind, (chI Oanioron), 250 ; Rosaoe^iI. The loquat 
or Japan Medlar. Loquat. 

A tree indigenous in China and Japan : cultivated in Northern and Eastern 
India, and, like the litcJri and other Chinese plants, is most successfully grown in 
Assam. The fruit is much appreciated and comes into season about the middle 
of March, and may be purchased almost every whore in India for six weeks or two 
months thereafter. 


ERIODENDRON ANPRACTUOSUM, l>(\ : FI. Br. Ind.y i., P E.P., 

350; MALVACEi^.. This is the White Silk-cotton Tkee, the Kapok Tree 268-64. 
of the Dutch, and in India is the sajed simaly sembal, katan, hatiany sham- Kapok. 
eula, katsawar ilavam, hurnqay fmr, kadanii, diidi mara, fania, etc. Is 
a moderate-sized tree fairly plentiful in some parts of Western and Southern 
India and Burma, but doubtfully indigenous. Largely planted around 
villages and temples, and if a demand arose for it, of suflicient importance, 
its production might be greatly extended. 

History.—Jacobus Pontius {Iliat Nat. et Med. Ind. Or., in Piso, Ind. IJtri. re 
Nat. et Med.y 1()58, 105) was perhaps the earliest author to figure and describe this 
tree. He lived in Batavia in 1029, but it is not quite clear whether his Abor 
Lamgera (which he identifies with the Qoaaanipinea of Pliny (bk. 12, ch. 10, 

11) had been soon by him in the Malaya or in India. His engraving though 
quaint, is unmistakable, but ho describes the tree so minutely that without his 
figure oven, there would bo little difficulty in identifying the plant as t'^rlo*l€‘tuiron. 

The oblong pods produce wool that cannot be carded as it is too short, but through¬ 
out India it is sought for as a material with which to stuff couches and cushions. 

It is in passing worthy of remark that Bontius makes no mention of the true 
cotton, nor of the rod-silk-cotton tree, both of which he must have seen in India 
at least. From this silence it may be inferred that the Abor Lanigera was a 
Batavian tree. Rheede {Hort. Mai., 1682, iii., tt. 49-51) gives a sketch of it 
not unlike that of Bontius, but liis other pictures might be described as quite as 
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good US inuny others produood up to two centuries later. He tolls us that it 
o(^enrs everywhere in Malabar and bears fruit in January and February and puts 
on fresh leaves in March and April. Hence if it be not indigenous to India it 
must liave been introduced at a very early date. 

l*roperHes and Uses. —Freni the bark a medicinal Gum is obtained ; the wood 
is etJiployed as a Tanntnu material for leather, and from the bark an inferior 
hast Fnnti': is sotnetimes j)repared. The seeds yield ‘28 per cent, of an Oil that 
much rescnnhles cotton-seed oil, and the cake is found to be a highly beneficial 
cattle food. The oil is u.sed in Holland as foo<l and in tlie manufacture of 
Hoa[). It dries more rapidly than cotton-.seed oil. The Wood is of poor 
(juality, and is only f>f use in the construction of toys. But interest in the 
plant may Ix^ said to be concentrated in the Floss or Silk-cotton obtained from 
tlie fruits. Tins is known to commerce as kapok, a Dutch-Malay word derived 
apparently frojti tln^ Sanskrit karpdsi just as the most general Indian name for 
the tr('\,^ js hdtian. a w«)rd deriv<xl from the Arabic katari, and thus its names 
suggest the similarity of the floss to cotton. (Tanihle (({noting Trimen) very 
propi'rly nunarks Unit the kapok cotton is obtaintHl, not from the testa of the 
s('(*d but Irom wall of the capsule. 'Phis is perhaps more than a botanical 
pi'culiarity, and doubtless accounts for some of tin' characteristics of tlu^ floss, 
which is us(xl in nature as a packing material for the s(mhIs, but is imt, like (;otton, 
foriiK'd from the simmIs thomsi'lves. Kapok is of Ix'tter (juality than the (iorre- 
spondiiig cotton of lh»niha.f as it i.s more ('lastic, and when used for upholstery 
is k'ss liable to knot. Both Bontius and Kheede (as already shown) mention that 
the cotton is used in stuffing couches and cushions and is held in groat esteem 
Ix'causeof its soilness. Kumphius {Herb. Aynh., i., Ihb, t, <S0) tells us that in his 
liuH' (IToO) t h*' 1 HM' was vi'ry abundant in Jjiva and had been carried from there 
to most of the Malayan islands. He furthi'r nnnarks that although the fibre is 
too short to spin, it is largi'ly used for tilling (‘ushions and has the advantage of 
not. lu'ing, lik»' ordinary cotton, <‘asily rolled into balls. During the Colonial 
and Indian tlxhibition ot Tiondon (l8So-b) I showinl samples of Indian kapok 
and other silk cottons and urgi.'d the claims of this partiiailar tibri' to attention. 
It is only within tlh' past (h'cade or so tliat the subject seems to have attracted 
IIk' notice ot Indian nu'rchants as Ixhng soiiKdhing more than a curiosity. It 
would thus almost, sis'in as if the plant had biMui in India more liighly estoemod 
o\«'r two c('nturii‘s ago than to-day. And it is pri'cisi'ly in upholstery that 
lh(' tibri' has in Furojx' conu' into promiiu^nci'. Kairlv largi'lv exportecl from 
,Ia,\a. In bSilS, for (‘xanipk', th(‘ tra,llic came to r)|,<)19 bales, aiuU’n 1901 to 74,128 
ball's. Ot lh(‘ last-mentioiKsl yuair's consignnumts IT),081 bak^s went to Holland, 
‘2.kli)2 ball's to .Vustralia, and r),.800 bak's to tlx' I iiit('d States. The supply 
|■('ctM\<'d by Holland in ltK)8 W'as 51,918 bales, (’(yylon w’ould also appear to 
ha\(' coninu'nci'd to I'xport this fibre*. India (‘xports none, and the local demand 
t'\en is insignificant, lionihajc flo.s.s (see p. 108) taking its place. 

Accoi'ding to some writers the increasing d(>mand for this fl( 3 ss in Furope 
n«'cessitates Ix'lief that it is Ixhng used for textile jairposes. But it is too fine, 
light, smooth and slip{H‘ry to be easily spun, unless used as an admixture with 
other Hesses. It is n'putt'd to be employed in Bordc'aux for the manufacture of 
sett non-conducting telts. Attempts have unsuccessfully been made to blend 
it with the fur tibn' of thi' coney and hare, in the production of the “ nap ” of 
silk hats. I he Kapiik Sujiply Company of London announce that they are now 
using it very largi'ly in the con.struction of life-belts, lifebuoys, etc., ami that it is 
ri'ganU'd as suptu-ior to cork or hair since much more buoyant, softer and cheaper. 
Lite-jack(‘ts ma\ Ix' paddt'd with kapok and rendeivd waterproof by being lined 
with w'aterju’oof cloth. It is, however, as already mentioned, in upholstery mainly 
i\\at kapok has found its most important use. It i.s largely workeiil up for 
cushions, pillow.s, chairs, bedding, etc., in Holland, G(‘rmany, Australia and the 
I nit('d Stati's, but only to a comparativt'lj'^ small extent in Ihigland. For those 
])uip(>s('s its in)n-hygr('.sc(>pic cluiracter, its softness and n^siliency render it 
peculiarlN suitabk'. It is al.so le.ss absorbent, less liable to harbour insects, and 
can be sttuilisi'd by heating at least three times without being seriously damaged. 
\\ ith so much to n'conuiu'nd it, the apathy preseiwed in India is remarkable; but 
Hu're to bi» said as po.ssibly explanatory, viz. that .so far the Indian floss 

lias tetched Uxss than that of Java. This is by some believed to be duo to defec- 
1 1 \ e methods of collecting, cleaning, packing, pressing, etc.; by others, and perhaps 
with greater reason, as due either to climate or stock of plant growm. Certainly 
the opinion advanced by some wTiters (in the Indian press particularly) that 
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kapok is but a Dutch name for the well-known setnal cotton—tlie floss of notuhitjc Semal versus 
—is quite erroneous ; the floss of F.rioticitffvon is far superior to that of nomhajc, 
and the two must never be confused with each other. The best qualities of Java 
kapok are said to fetch from Id. to 9rf. per lb., the Indian not much more than Price, 
half those sums. The do\ible profit of floss ami oil-seed slu)uld make the cultiva¬ 
tion of kapok profitable in all hotter moist tracts of India that possess an insular 
climate. The subject is being vigorously taken up in both tlie French and 
German colonies, and is well worthy of special consideration in India. [C'/. 

Watt, Select. Bee. Govt. Ind., 1888, 320-39; Moodeen Sheriff, Mat. Med. Mad., 1891, 

GO ; Cameron, For. Trees Mysore andCoorg, 1894, 30 -1 ; Morris, Kew Bull., 1890, 

204-7 ; also Cantor Leet. in Soc. Arts, 1895, 897 et .^eq. ; Dodge, Useful Fibre 
Plants of the World, 1897, 100 ; Gamble, Man. Ind. Tifubs., 1902, !)l-2 ; Talbot, 

List Trees, etc., 1902, 40; Hannan, Textile Fibres of Co7nm., 1902, 71 ; Cooke, 

FI. Pres. Bornb., 1903, i., 121 ; Wiesner, Die. Bohst. des Pflanzenr., i., 204-0 ; 

Perrot, Prod. Bornbax et Kapok, '\i\ L'Agri. Prat, des Pays ChatuU', 1905, v., x)t. i., 

22-39; Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 08, 308.] 

ERYTHRINA, Linn.; FI. Br. ln(i.,\\., 188-90; Leguminos.e. 

A genus of trees with prickly branches, large pinnate 3-foliatc stipellate 
non-glandiilar leaves and (conspicuous racemes of papilionate flowers, 
the petals being very iinecpial so that the. standard is much the lai'ge.st. 

There are some seven or eight species indigenous to India and widely 
(*ultivat(Hl remote from their truly wild habitats. They are the Coiial 
Trees (or Mochi-wood trees of Madras), the farijdla of ibhe Sanskrit, and 
their generic, vernacular name is mandar or ynadar. 

E. Indica, Lamk.; a native of Bengal near the sou., cultivabMl olsowlioro ; is 
the pdlitd-mxindar, paringa, etc., and nuiy bo rocogniscal by its bbwskisb prickles. 

Perhaps this is the species figured and described by Bontius (in Ifiso, Ind. Utri. 
re Nat. et Med., 1058, 135) in 1029. E. lUhosperma, Blume, is a native of Burma, 

Java and the Philippine Tslando. A favourite with some of the coffee plantc^rs. 

It has large broad leaves and is often almost devoid of prickhvs, E. suberosa, 

Roxb., is a native of the more interior tracts. It is (9iaracterised by having a thick 
corky bark and is the pdngrd (or pdngdrd), 7nandal, inuni, etc. 

Those and othtjr species have from the most ancient times been employed in 
Indian agricAilture as shade-trees and as supports for climbing plants. The b(‘li(4‘ Sin,do-trees, 
is universal that they exercise a beneficial influence on the soil, though t he (ex¬ 
planation of this cinaimstance, like the empb^yment of (9ovor in Furopo, n^mained 
inexplicable till the discovA^ry had been made <jf the value of the root tubercles of 
those plants in liarbouring nitrogen-feeding bacteria. The following crops may Nifrof.;cn 
bo mentioned as those specially noted in which these trees aroused—- lrc*r« palm Eixation. 

(p. 84), i (pp. 379, 383), Pepper-vine (p. 809), and Tea (p. 228). \Cf. Agri. 

Journ. Ind., 1907, ii., pt. 1, 83.] 

ERYTHROXYLON, L ftni. ; Line A). A gemus of shrubs (U’ 
trees of about fifty species, natives of warm countries, six of whhJi are 
Indian. 

E. Coca, Lam. ; De Candolle, Oruj. (JuU. Plants, 1884, 135 ; Warden, D.E.P., 
Erythroxylon groim in India, Journ. Agri.-IIort. Soc., 1888, viii., n.s., 127 -57; 270-7. 

Hooker, Bot. Mag., 1894, 7334 ; Cat. des PL Econ. pour les Colon., 'dj llort. 

Colon.,'' 19(X), 78; Kusby, Drugg. Circ. and Chem. Gaz., Nov. 1900; 

Greenish, Pharmaceut. Journ., 1904, 493-6 ; Nicholls, Textbook Trap. Agri., 

1892, 234-7 ; Heuze, Les PI. Indust., 1895, iv., 251-5 ; Wright, Coca, 

1907, 75, 109, etc. This is found in various parts of South America, 
but according to l)e Candolle is indigenous only to Peru and Bolivia. 

Introduction Into India. —The Coca plant was introduced into Ceylon from Introduc- 
Kew in 1870. At a committee meeting of the Agri.-Hcjrticultural Society of tioil into 
Madras in May, 1870, a letter was read from Mr. Joseph Stovemson in which ho India. 

the propagation of the plant, in view of the probability of ics becoming 
an important article of commerce. No steps, however, were taken till 1885, 
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wlion, owing to the discovery of the value of cocaine as an anaesthetic, the demand 
in Kuropo for tlio Coca loaf was rapidly increased. About then the Agri.-Horti- 
cnlfiiral Socioty of Irulia distributed young plants from their Calcutta Gardens 
to the various tea-growing districts, and in the same year the Government of 
India juldrossod the Seeretary of State for India, witli a view to ascertain tho 
method of preparation of tho loaf as pursued in South America. 

Cultivation. —Various attempts have, liowever, been made to grow K. f'ora in 
India. 'Diose in the Sikkim (Cinchona plantations) were a failure, but on tho slopes 
of the Nilgiris and other parts of tho Madras Presidency tho plants have thriven 
much bettor. Tho slightest degree of frost appears to bo fatal, and for this reason 
cultivation on tlio liigher Himalaya has been abandoned, but at lower altitudes, 
from aliout 100 to 2,000 feet above sea-level, more encouraging results have 
been obtained. It is said that in Assam and Sylhet the plant has been grown 
satisfactorily. But it is anirmed that several species, besides the one here 
spociahvy indicated, are employed as sources of cocaine, in addition to not a few 
well-recognised variedesof the true cocaine plant. Prom tho loaves the crystal- 
lisablo <lrug is obtained. Some of the species contain a large quantity of the drug 
not in a crystallisablo form, and in consequence are comparatively valueless. 
Jt is, th(U*efor(\ essential to obtain tho correct plant, and to know whether the 
climate and soil of a propo.sed now plantation favour the formation of crystal- 
lisable cocaine. It is usually affirmed that for that purpose a rich and light 
soil is re(iuired. In other words, the plant is grown most successfully on well- 
drnini'd moist loams, rich in Immus; Init as it exhausts tho land, manuring 
is necivssary after heavy cropping. There are said to bo two chief varieties, one 
with small, i\w other with large loaves. Those may bo raised from cuttings, 
but- if (Miltivati'd to any extent, seedlings should be produced in nurseries and 
the young plants put out into the fields when from 8 to 10 inches high. A 
writcir in the Journdl of the Agri.-Horticultural Societn of India urges tho neces¬ 
sity of a liixa'al siqqily of water to aid in germination. High rainfall is essential 
for tho growth of the plant. In the Andos the only climatic variation is in degrees 
of humidity, and it rains more or loss every month. Tho first harvest may bo 
expected ('ighteen months after tho time of planting, and once successfully 
('st)iblishod, th<< shrubs yield for forty years. 

'I'he leavi's are ready for gathering when th(\y become rigid and break on 
Ixaiding. 'I’wo, three or even four crops may be obtained in one year from 
strong pkmts in rich soil. The loaves are picked singly, but care must bo taken 
not to pluck l<siv('s nor shoots too young. A dry day should bo chosen for har¬ 
vesting and the picking should not be carried lHyv<nid noon, so that the leaves 
may be exposi'd .several hours in the sun to dry. In India v'arious methods of 
artith'ial drying in tea-driers or charcoal cJmlas have been exqiorirnentally tried. 
'The dried leavi^s should be put aside for a day or two, and then packed. The 
Ix^st met hod of packing coca is to seal it up as soon as it is perfectly dry, in air¬ 
tight j)a<‘kages, similar to those used for tea. IShipping should take place as 
soon as j)ossil)h\ for the leaves keo}) in good condition a much longer time in 
tenqxM'ate climat(>s than in the tropics. No commercial attempt has as yet 
Ix'en made to separate the alkaloid and its salts in India, though reports have 
app('ared of the ri'sults obtained in tho laboratory with Indian leaf. Hooper 
{ifipt. Labor, hid. Mas. (Iiulust. Sec,), 1900-1, 20 I), records, for example, the 
results of his «'XJinhnation of samples from Assam and the VVynaad. It was 
found that tlu' l('a\es rapidly deteriorate if kept for any length of time, more 
especially if imperfectly packed. 

'The leaves have' the property when masticated of communicating a remark¬ 
able sustaining jmwer, due to their containing cocaine. On this account they 
are chewed by th<' I’eruvian Indian, and are to him what heUd pan is to the Hindu, 
kava. to the South Sea Islandt^r, and tobacco to the rest of mankind. Both the 
alkaloid and its .salts are stimulant and restorative. Injected hypodermically 
or paintoK^l externally, thi\v' ])roduce local aniesthesia, and are much used in 
minor operations, particularly in ophthalmic and dental surgery. Its employment 
m this form was first recommended by Or. C. Keller of Vienna in 1884, though tho 
amesthetic action was known twenty years previously. [67. Kew Bull., 1889, 

1 18 : 1S94, 101-3; Pharmacog. Ind., 1893, iii., 13i-4, app. ; Garsed, Brit, 
and Colon. Druggist, 1901, xl., 413; Lenten, Pharrtiaceut. Journ., 1903, Ixx., 
390 I, 420-1 ; Garsed, Pharmaceut. Journ., 1903, Ixxi., 784-91 ; Hooper. 
Coca and Cocaine Habit, Lecture in “ Statesman,'^ Feb. 19, 1904 ; Picket, Veg. 
Alkaloids, 1904, 232-7 ; White and Humphrey, Pharmacop., 1904, 136-40.J 
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Trade and Cocaine Legislation .—Olie records of the traffic in the drug are very 
meagre. The world’s supply comes chiefly from South America, but recently 
Ceylon has begun to export a small amoimt. India is thus mainly interested in the 
import traffic, and the repressive measures of the Government. The quantity 
imported was returned in the official statistics for tho first time in 1903, when 
it amounted to 1,400 oz., valued at Rs. 18,442. In 1904-5 it was 5,431 oz. 
(Rs. 69,916), and in 1906-7, 1,771 oz. (Rs. 19,999). Hooper has published a 
graphic sketch of the growth of the Indian habit of cocaine indulgence. This 
has also been fully discussed by Dr. K. C. Bose and other writers {Tnd. Med. 
Oaz.. Oct. 1901; March 1903). The Bengal habit seems to have originated 
in Bhagalpur, and spread to Calcutta. Shortly after it was carried to llombay 
and Rangoon. So rapidly and alarmingly was this new vice being taken 
up that the Gov^ornmont of Bengal, with most praiseworthy zeal, in which it 
was also followed by the other Govornmonts and Administrations, adopted 
repressive measures. In a notification of October 24, 1900, cocaine was in¬ 
cluded in the definition of “ intoxicating drugs.” In February 1902 the sale 
of the drug without a license became illegal. A further enactment of 
December 1, 1903, limited the amount that could be hold or sold at one titne. 
In consequence importations that would have exceeded the limits of possession 
were seized by the Customs authorities, and returned to tho countries from 
whence procured. It can thus be affirmed that a wholesome chock has been given 
which it is hoped may in time completely repress this most perpicious utilisation 
of an otherwise valuable medicinal agent. 

E. monog*ynum, Jxosh., FL Ind., ii., 449; FL Br. hid., i., 414; 
Talbot, List Trees, etc., 53; Gamble, Man. Ind. Timhs., 116-7. 
The Bastard Sandal or Red (^edar, devaddram, ndt-kd-deod/ir, sinipnliccai, 
sammanathi, thasadaram>, chembulichan, hendde, huli, kuruvakuniara, 
jivadali, kumhnlukay, devaddru, adavigordnta, gathiri. A shrub or small 
tree found in the dry forests of the Deccan, Karnatak and Ceylon. 

Tho wood is said to yield .^n Oil, used as a preservative for Native boats. 
It resembles tar, and is known in Ceylon under the name oi diimmcle. It is 
extracted by packing pieces of tho wood in an earthen pot inverted over a 
similar pot which is surrounded by fire. 

As a Mkdictne, jVloodeen Sheriff {Mat, Med. Mad., 73) describes the 
plant as possessing stomachic, diaphoretic and stimulant diuretic properties. 
In several parts of India the loaves and fruits are u.sod as food in times of famine ; 
in fact they might almost be said to bo regularly eaten as a green vegetable. 
It is reported (/nd. For., 1900, xxvi., 619) that during a recent famine in the 
Mysore Province tho leaves had been largely oaten by the poorer classes. The 
time for gathering varies from June to December. They are boiled and mixed 
with salt and chillies. Dr. Bidie suggested that “ probably tho leaves contain 
some principle like that of f". f'«#>«,” but specimens analysed by tho Govern¬ 
ment Quinologist in Madras wore proved to have no anresthetic property, but 
to possess a bitter tonic principle which might servo to mitigate the pangs 
of hunger. \Cf. Cameron, For. Trees. My.wrc and Coorg, 1894, 44 ; Biscoo, 
Hyderabad Trees, 1895, 6; Imi. Pluirmacol., 1896, 65.] 

EUGENIA, Liini, This genus of Myrtagk;e embraces over 700 
species, 120 of which are trees met with fairly plentifully in India. A 
few (such as the Clove, the Hose-apple and the Jaman-plum) are of 
considerable importance. Most modern botanical writers break up that 
vast assemblage of plants into three genera (or sub-genera) under the 
names Jantho.sa, ZiizifijunH and Kaeniienlu. The less important 
Indian species may be disposed of at once and the major portion of 
the available space devoted to the clove, which although not a native 
of India, is nevertheless traded in all over the country so universally 
as to make it one of the most important of spices, and one which 
the future may see produced very much more largely by Indian 
planters. 
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E. (Zyzyg'ium) Jambolana, Lam.; FI. Br. Ind., ii., 499; the 
Black plum, Jaman-plum, jdmhu, jaman, jam, ]dmhul, kuda, naval, 
morale^ zebri, thahtjehyu, etc., and jjerin-njara, according to Rheede {IIorL 
Mai, lf)7(), V., t. 29). 

A small treo mat with throughout India and Tlunna, ascending 

tli (5 hills to ahout (5,000 fc<‘t. Is chiefly found along river-beds and is specially 
culti\'at(‘d for its PauiT in gardens {lopen) and in avenues. There are several 
varii'tie^s that yi<'ld nmch indter flavoured fruit than others, but as a rule it 
is astringent, and only servieeabhi when cooked in tarts and puddings. In 
(«oa a wine is y)re.{)ared from it, and a spirit [jainhcnKi) is spoken of, by recent 
Sanskrit authors, as distilled from the jdrnbu. Some years ago brandy was made 
at .Monghyr from the h'rmentisl fruit. Thes pbaan is extensively used all over India 
in th<i monufiictlire of vinegar (t^ee jiy). llOO—lO). iloiicntly attention has been 
dire>et(‘i,l to tlu' Skkds as a cure for Didhetes MflUtus ((diristy. New. Cumm. PL., 

I SOU, No. H, 77 ; J'hdnudcotj. I ml., ii., 25-1)). Tla^ tdsdr Silkwokm is said to food 
on the hsa\es of (he tre«‘. 'TIk' Tim her is fairly durable and is largely employed 
for building purposes, for agricultural imyilenumts and for vvndl-work, since it 
ri'sists tlu' action of water. It gives a good fuel. 'Fhe jamhu is one of the 
trees Is'ld in MMMaation by the Buddhists (Monit'r W'illiams, Baddhisyn, 576), and 
isoften planted near 11 indu temples because regarded as sacred to Krishna. [Cf. 
Baber, Memoirs, 112."); (Jarcia de Orta, Coll., xxviii. ; Linschoten, Voy. E. 
hid. (<‘d. Jlakl. See.), ii., 21); Tdlecf Shereef [VhxyUur, transl.), 65 ; Bnchanan- 
Hamilton {Stdt. /hv. Dlndj., 156), etc.] 


D.E.P., E. (Jambosa) Jambos, Linn. ; FI. Br. Ind., ii., 474. A small 

iii., 287-8. cultivated hen' and then' tluoughout India, and probably wild in 

Rose-appU Kastcni Bmigal and Assam. Tin' Kose-apph', (julab-jaman \i.e, rosc- 
jdman) and nali-srhamba, according to Rheede (JJorl. Mai., i., t. 18). 

'This fruit is met with throughout Nortlu'rn and laistorn Bengal, Assam, 
Manipur, and the Naga hills, and has in these countric's all the aj)pearance of 
having IxH'ii long acclimatisc'd, if not indigenous. '^Fhe Fruit is produced during 
the rainy siNison, and is about the si/o of a small ajiple. By many persons 
it is highly (vstecuHsl on account of its delicate flasour, but is not juicy enough 
to be a univi'rsal favourite. The trt'e is v('ry ornamental, and is often seen in 
gardens (‘vcai vvher(^ the fruit is not ajipreciatcd. [Cf. Boyrri, FI. Bin., 1656, 
pi. B. ; Buchanan-Hamilton, l.c. 11)6; Robinson, Disc. Acc. A.ssa 7 n., 1841, 43.] 


D.E.P., 
iii., 288. 
Malay 
Apple. 


E. (Jambosa) malaccensis, Linn. ; FI. Br. Ind., ii., 471. The 
Malay A[)])h', the karika trei', malaka jdmrul, and malucca-schainbu, 
according to Rlu'i'de (Uort. Mai., i., t. 17). 

.\ handsome trci', natixeof the Malaya hut cultivated in Bengal, South India 
and Buiiua on account of its fruits which are large and juicy, though rather 
insipid. \('j. (larcia de Orta, ('oil. xxviii.; Acosta, Tract, dc Ids Droyas, 1578, 
2ns ; Linschoten, Vvif. E. Ind. (cd. ilakl. Sue.), ii., 29; Forster, i*/. E.sc.y 
17S6, :\[\.] 


D.E.P., 
iii., 289. 
Rai-jdman. 


E. (Zyzyg’ium) operculata, Boj:b. ; FI. Br. Ind., ii., 498. The 

rai-)dni(in. paiman. kiamoni, jun.somj, hoda jam. 

A moderatc-si/.ed (iT'c of (he Sub-Himalaya from the Banjab to Assam, Orissa, 
N. Oircars, Burma and (V>lon. It yields an edible ITtuiT which ripens toward 
tlu' end ot tlu' hot \M*ather. It is a valued tret^ in reclothing the grassy banks 
in the sal and mix(‘d forests, especially of North India. The Timber, while not 
as good as juimin, is employed for building and in the construction of agricul¬ 
tural implements. 


a Eugenia caryophyllata, Thunh. (Capyophyllus apoma- 

ciove ■ Wootlville, Med. Hot., 1810, iii., 538-40, t. 193; 

Smith, Nee.i' (’i/ctoj)., 1819, vi. ; Hooker, Hot. Mag., 1827, nil. 2749-50; 
Jambosa canjophijUus. Sdz.. Eiifjlcr and PrantI, Pfianzenfam., 1893, iii., 
})t. vii., 85. 

History.—The name (’love denotes its re.semblance to a nail {clavua), hence 
cldvo (Sp.), clou (Fr.), nclkcn (Berm.), and 7nekhak (Pers.). In later Sanskrit it 
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is lavanga. Mr. F. W. Thomas (whom I have had the pleasure of consulting on Karliest Record 
this subject) tells mo that the earliest occurrence of the name is in the Rainayana; India. 
Charaka is the lirst medical writer who alludes to the clove. But the word 
lavanga has passed into most of the more recent languages of India, and be¬ 
come lawanga^ lavimja^ labang^ laung^ langa^ Idng^ raung, etc., thus showing a 
common source. Mr. Thomas, commenting on the possibility of lavanga being 
a Sanskrit word, says, “ I should think that the chance of its being Malay is Sanskrit Names, 
the greatest. It has a Malay appearance. ... In Malay hunga lavang is the 
term used, hunga meaning gay or variegated, especially a flower. Lavang by 
itself seems to bo u.sod for ‘ rnace.’ \Cf. lieinwardt, Reis in den Indischen 
Archipel.y 1888, 485 ; IJhlenbeck, Sanskrit Etymology ; Eneyclop. van Nedcr- 
landsche Indie.] But, in addition, the clove bears in Soutli India tlie names Soutii Indian 
kirdmbu, karampu, etc., words whic.h Dymock {Mat. Med. W. Ind., 1885, 328) Names, 
suggests may have been the source of the caryophyllon. But it is probably 
more safe to a.ssume that the.se South Indian names wore d<wived from the 
Greek, through the Arabic karanfal. The Tamil name for t'iniian»otn§int 
nivttm is lavanga., and Crawfurd {Diet. Ind. Islands, 1858, 215) gives that 
as the Borneo name for the clove-bark—a species of Cinnamon. In another 
passage (101-2) Crawfurd observes that lawang is a namt> used by the Malays 
for the clove, but brought to their country by the traders from India. Another 
name for the clove (in tlie Malaya), he says, is gaumedi, a word which JVof. 

Wilson, it would seem, translated “Cow’s marrow” and regarded as of Sanskrit 
origin. 

The Clove thus bears no undoubted Indian aboriginal names, and was 
jirobahly not known in India much before the 5th century. The clove is not 
mentioned in the Periplus (83 A.n.) among commodities carried from India. 

There would seem, monMivta*, no doubt that it is the caryophyllon of Taulus 
Ai^gineta (Adams, trails!., 1847, 180)—a Greek physician wlio wrote about the 
({lose of the 8th century a.d., and wIkj spe^aks of tlie spice in su(4i terms as to 
imply that it was well known. Passing over several centuries, it may bo observed 
that Caspar Bauhin {Pinax Theat. Hot., 1823, 410) was correct when he pointed 
out that Serapion was in error citing Galen. The account of the gariofilns given 
by Serapion (9th (sontury), A\xcenna (10th century), and by other Arabs is 
literally transcribed from Paulus. 

It is a well-ostahlished facjt that the Cliinese traded with Amboyna and India 
at a time anterior to any dehnite knowledge of those (;ountries being possessed 
by the inhabitants of Europe. The Arabs also had a direct commerce of their Arab Knowledgo. 
own with India and the Malay Islands, in consequence various commodities 
came to be known to the Indians, Egyptians, Greeks, etc., at earlic^r dat(\s than 
might be otherwise easily accounted for, and moreover were sometimes spoken of 
as Chinese, Indian, Ethiopian, Arabian, etc., in coiisecpience of tlie nationality of 
tlie traders, rather than the countries of siqiply. Hence very possibly th({ state¬ 
ment of Paulus yEgineta (and of most of the early writers) that cloves “ were 
brofight from India.” As a matter of fact the clove even down to the present day 
can hardly be said to be systematically cultivated anywhere in India. Merco ]<;astorn 
Polo {Travels, 1290 (ed. Yule), ii., 217) speaks of the cloves of Java, but his Tnivcllcrs. 
observation must be interpreted to denote the extensive trallic; that oven in 
his time had boon established, since the clove did not then grow in that island. 

Barbosa {Coasts E. Africa and Malabar (ed. Hakl. Soc.), 184, 219-20) visited 
Malabar and the “ spice isles,” and wrote, “The clove grows in the islands called 
Molucche, and from these it is brought to Malacca and thence to Calicut, a country 
of Malabar.” So again, speaking of Pegu, ho remarks there is much trade in 
cloves and mace and other Chinese goods. Varth6ma {Travels, 1510 (ed, 

Hakl. Soc.), 245) also visited the Moluccas and gives a detailed description 
of the clove. Pigafetta investigated the clove plantations of Molucca in 1512, 
and wrote a full account of the methods of cultivation and manufacture of the 
spice. Garcia do Orta, who was in India from about 1535, and published at Travellers 
Goa in 1563 his Colloquios dos Shnples, etc., says {Coll., xxv.) that the possession 
of the Molucca Islands (and thus of the clove and nutmeg trade) was the cause 
of the war between the Spanish and the Portuguese. But it would be absurd 
to believe that cloves were not known prior to the discovery of the Moluccas. 

The price of cloves is stated in the Ain-i-Akbari, a work written in Agra (1590), 
so that they were by then regularly known and traded in all over India (Bloch- 
mann, transl., 64). Linschoten gives an exhaustive account of the spiico about 
the same date, and Pyrard (1601) also described it. In 1603 the East India 
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Company were trading in clovos (Birdwood and Foster, E.I.C. First Letter 
Book, 36), and a little later we read of the cultivation being rapidly ex¬ 
tended all over the tropics. Rhoede does not, however, apparently describe 
the j)lant, so that very possibly it was not being cultivated in India during 1686 
the date of his great work—tho Horius Malabar icais. About that time, how¬ 
ever, the spice was an important article of trade with India. Tavernier {Travels 
Ind., 1676 (ed. Ball), ii., 17), for example, discusses the Dutch monopoly 
and tho clove traffic of Surat. \Cf. Acosta, Tract, de las Drorjas, 1578, 30-4 ; 
'rhevenot. Travels in Levant, Indostan, etc., 1687, pt. iii., 100.] 

Hurnphius figures and describes tho clove plant {Herb. Amh., 1750, ii., 1—5, 
t. 1), and gives a long list of its vernacular names. He lived and died in Arnboyna 
and was, in all probability, familiar with e\'ery asj)t>ct of tho clov’e plant and 
trader 'Die Chinese, he says, called it f/icnr/Z/m (= swc'et-smelling nails) ; the 
irKjdorn Malay name is tsjancke and tho old Alalay name hiajulawan -, in Arnboyna 
it is h^hulatran ; in 'rernate hoholawa, and in Tidera f/caiodc. Kilet {Plantkundig 
\Voord< nliovk) gives it tho name hoholawa. Crawfunl (/.c. 101) says, “ It is very 
difficult to understand liow tho clove could have come first to bo used as a condi- 
naait by foreign nations, considering tho wcll-asciu'tained fact that it has never 
Ixicrn used as sucli. and indeed hardly in any other way, by the inhabitants of the 
countri(vs whicli {)roduco it.” Jlo tlien proc('e<ls to explain that the earliest 
names in the Moluccas for the clova? are connecttMl with the foreigners who came 
OliliH^o TSiiiiK to their shores to procure the spice. 'I'lie most Inspient name, he says, is cangkek, 
whicli lias not the sound of a nativ'o word, but is a corruption of the Chinese 
tkeng-hia. There semns no doubt tho Chinese procurt'd the clove from its island 
home for several centuries bofon^ it had reachecl Curope. 'riiere are records that 
point to this trallii; as early as‘260 Ji.c. Crawfurd, however, mentions none of 
the names given by Rum[)hius, but if these b(‘ actually the local names of the 
tn'O they have not apparently accompanied thi^ clove into tho commerce of tho 
world, latlle astonishmimt lu'ed, howcniu', be e\pr(>ssed at these names not 
having accompani(‘d the clove, when it is n'collected that it was not regarded 
by t he inhabitants of tho “ spice islands ” as of any value until the Chinese desired 
to bo suj)[)lied with tho “little sweet-scented nails,” In that circumstance 
alone lay the interest taken by tho people of Moluciais in tho plant, and “ nail” 
or “ clov^o ” became its name in most countrii's. 

Sonnerat (Toy. Nonv. (lui)i., 1776, Ifio, tt.. ll!)-‘20) tidls us that ho found 
the clov(' being grown in New (luinea, and it is wi'll known that in 1770 M. Poiv^re, 
of the Isle of Bourbon, simt M. Provost to Ceram in order to procure liv^e plants 
of both tho clove and the nutmc'g. d’his cntiujirisi' was com])letely succi^ssful, 
and shortly after tfie plants fiourisIu*d so widl in their now home that seedlings 
wi're sent to Cayenne about 1784, and in an incredibly short time the plantations 
U(u’e t'xltuided and cloves regularly simt into mark(‘t of sucli quality that they 
W(»re pronounced equal, if not sujierior to those of tlui “ spice islands.” Very 
shortly afti^r thi^ date montioiu'd tlu^ clove was caTTi«‘d to tlie West Indies 
(Dominica in 1789), in fact, throughout the tropi<*al world, and was even culti- 
vati'd by Sir Joseph IhmUs at Kew in 1797. It had bt‘en successfully accli- 
matisi'd in Zanzibar and Pemba. Migration becauK^ imperative, through the 
short-sighted })olicy of the Dutch, who sought to secure for themselves an 
absolute monopoly in the world’s sujjply. For this purpose they ruthlessly 
destroyed tho trees in all tho islands except those sjiecially sot apart by them¬ 
selves for elove-production. Having trampled on the rights of the people, 
Retribution. retribution became a natural conscquimce. It is not much to be wondered at, 
therefore, that when in time a more liberal policy prev ailed, tho now countries of 
clove-production had so securely established their positions that a restoration 
or concentration of tho trallic in tho original homo of the clove became an im¬ 
possibility. 

Cultiva- Cultivation. (Jlovvs arc the dried nnexpaiided flower-buds of this 

tion. tree. The corolla forms a ball on the top between the four teeth of the 

calyx, and the stalk is the immature ovary. They are at first green, then 
turn yellow, and finally bright pink or scarlet. In this last stage they 
are ready to be picked. If allowed to remain longer on the tree the 
flowers expand, become fertilised, and the stalk of the clove then develops 
into a succulent purple-coloured berry (‘ontaining one or two seeds. 
‘MuUier Clove,' This is knowii technically as tho “ mother clove.’’ These are sown in 
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rich mould about 12 inches apart, and the fresher the better, since the 
seed when dried soon loses its vitality. They germinate within five 
weeks and when 4 feet high are transplanted from the nursery into Raised in a 
their final positions, 20 to 30 feet apart. The soil must bo porous, well- 
drained, and consist of mould with a fair proportion of sand. The plants 
will not thrive on clay nor pure sand, and marshy land is fatal. Even in 
the Malaya the clove tree docs not luxuriate alike on all the localities on 
which grown, and seems to prefer a soil formed from volcanic rock (Craw- voicanio soil, 
furd, l.c. 101). In Pemba the soil most suited is a dark loam, having 
underneath a layer of dusky yellow earth intermixed with gravel, also a 
yellowish or reddish stiff clay {Kew Bull., 1893, 17-20). Although indi¬ 
genous to islands it does not succeed well when exposed to the direct sea- 
breezes. It prefers confined valleys, though dense overhead shade is Oonfmed Vaiieya. 
highly injurious. Protection from high winds is essential, and a tree 
hedge along the windward side of the plantation is very desirable. But 
in place of seed the plant may be raised by layering. Young branches 
laid across the ground take root in about six weeks. The young Layering, 
plants should be transplanted at the beginning of the rains. Shade is 'temporary 
necessary for the first two or three years, and watering occasionally is Necessary, 
advantageous during exceptionally dry weather, both before and after 
transplanting. By the end of the third year the shade should be removed, 
and by the sixth the plants will have come into bearing and be in full crop 
by the twelfth. By 20 to 25 years they arc usually too old to be profitable, nnr iUou. 
though they may yield up to 150 years. It is accordingly customary to 
renovate certain portions of the estate every 8 years. In the Moluccas the 
trees are topped at 8 or 9 fc^t, so as to secure low plants easy of being 
picked. Each tree should give about G to 7 lb. of dry cloves. The best ^ioia. 
course is to hand-pick the clusters of buds, but occasionally they are beaten 
off the trees and caught on cloths spread below, or the ground is swept 
clean, so as to allow of the cloves being picked up without being injured. 

Every third or sixth year a heavy crop is obtained, and now and again 
(especially if over-cropped or injured) the trees bear next to no flowers. 

In the spice islands the cloves are sometimes cured by being smoked over Curing, 
a shallow wood fire, until they assume a deep brown colour, when the further 
drying is accomplished by the sun. Occasionally the buds are scalded in 
hot water before being dried. But if bright sunny days prevail artificial 
heat may be dispensed with and the buds sun-dried from first to last. The 
(;rop loses about 60 per cent, in drying. 

Nicholls {Textbook Troy. Agri , 1892, 184-9) gives useful particulars 
of clove cultivation. A most interesting and instructive account of the 
production, manufacture and trade in this spice was also written by Mr. 

J. C. Sawer in The Produce World (May 1896). Mr. R. N. Lyne of Dunga, 

Zanzibar, published a valuable report on the plantations of that island, 
now by far the most important single country of production. [Cj. Troy. 

Agrist., July 1901, 11-2 ; Der Tropenpflanzer; Journ. Soc. Cheyn. Indust. ; 

Pharrmceut. Journ. ; Ohem. and Drugg. ; Dipl, and Cons. Repts. ; etc.] 

Uses, —It is needless to say that the clove, though not held in such Oil. 
high esteem as in former times, is still a spice of considerable com¬ 
mercial importance. Oil of Cloves will be found dealt with in great 
detail by Gildemeister and Hoffmann (Volatile Oils, 1900, 512-8). It 
would appear that it was first distilled in the 15th century. The cloves 
of Pemba are those chiefly used for this purpose. Those of Amboyna and 
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Reunion are richer in oil, but command, as a spice, too high a price to be 
used in distillation. The most expensive clove is that of St. Marie in 
Madagascar. Clove-oil is largely employed in perfumery. Its value is 
(‘stiinated bv its cugenol content, which varies from 76 to 85 per cent. 

Trade. Tr/ic/e.—Zanzibar and Pemba yield four-fifths of the total clove- 

Mupplv of the world. There is a small EXPORT of Indian-grown cloves 
from Madras, a circumstance that points to a certain amount of cultiva¬ 
tion. The traffic is, monaivcr, an expanding one. In 1899-1900 these 
(‘X])orts stood at IIH lb. ; in 1901-2 at .‘1,529 lb. ; in 190.‘3-4 at 12,598 lb. ; 
in 1904 5 at 2.^),5:17 lb.; in 1905-6 at 11,825 lb.; and in 1906-7 at 5,173 lb. 

unpoits. As (‘ompar(‘d with th(‘se records, the /A/W/rAs'wore 7,815,486 lb., valued 

at Us, 17,63,050, in 1899 1900; 6,98:3,.582 lb., valued at Rs. 15,:33,174, in 
1901 2; ti,659,913 lb., valued at Rs. 17,03,296, in 1903 4 ; 8,:345,.521 lb., 
valiKMlat Rs. 22,01,424, in 1905 6; and 5,062,7821b., valued at Rs. 16,28,3.5.5, 
itt 1906 7. Practicallv tin; whole <*omes from British East Africa, and 
is re((Mvc(l by th<‘ town of Bombay. There is an increasing trade 
from Cerinanv {i (■olonies), which supplied l,KK),068 lb. in 1905-6 
and 798,851 lb. in 1906 -7. Tlu^ trallic with the Straits Settlements and 
China is insignificant.— under 100,000 11). from each taken by India. 
From th(‘ imports, how(‘ver, are drawn the re-exports, viz. 1,(X)0,0(X) lb., 
th(‘ major ])ortion going to the Straits Settlements and China (Hongkong). 
India is thus onc(* more a large emporium for the cheaper grades of 
clov(‘. but in the opposite direction to its ancient traflic. 


D.E.P., 
iii., 294- 
302, 


IlcKk'o IMii 


Melioiiu'. 


EUPHORBIA, Lhm. ; FL Br, ImL, v., 244 66 ; Canible, Man\ Ind. 
Tinths., 590 - I ; Brandis, //a/. 7Vcc.s\ .557 8 ; Prain, Bentj. Plants, ii., 923-5. 
EiiiMioKfUAcK.K. 44ms is a genus of herbaceous plants mostly, though a 
few assiiim* the condition of useful hedge bushes or even small trees. 
Tliere are in India some 53 species : 7 or 8 only are of e(*onomic value. 

'I'b(' Knglisli goiieric name S[)iu’gew()rt (lenote.s their (*hi(3f modicinal property, 
l)ii( tlicir gn‘a((*st pott'ntialit v lie.s in the utilisation of tlieir milky .sap as a source 
of gutta-p('n*ha. It will he soon from tl)t‘ l)rii'f sj^ocihe review that follows that 
this snhjoct has (‘iigagod spasmodic attention in India for tho past century or 
more witliout any practical results liaving boon obtained. Hooper [Rapt. Labor. 
Ind. Mns. (Indiist. Sec.), 11)05-0, 2S-U) give.s the results of his examination of the 
lat('x of two speeie.s. Th<\y yieldi'd large (piantities of eupJiorbium and resin to 
l)oiling alcohol. Many of the species are valued as manures in the reclamation 
of waste lands, 

E. antiquorum, Unn.- \ small treo of tlio dry regions of India generally. 
lsoft(‘n us('d as a. hedge plant, and he.st known by tlie following names:— vajri 
in Sanskrit, and in tht' vernaeuhir.s—mira sij or narsej, tekdtd sij, tidhdra, shiciu, 
k'dlli. hontd k’dili, tazdiuuj, pijdthdt, et(‘. Fryer [New .4cc. E. Jnd. and Pers., 
1072-Sl, 105) alludes to the hedg<\s of tlio J3eecan, which doubtless to 

some extent consisted of this species. Jn some parts of Eastern Bengal and 
As.sam this tree is almost saeroil, and is supposed to protect the gardens around 
which planted, and like f-;. nerii/itiiit, Linn., has the merit, so it is thought, of 
sat\‘guarding the* inhahitants against snake-bite. Both are, in fact, sacred to 
Mansd, tho goddess of .serpents. 

E. neriifolia, Lmn .— A small tree wild on rocky situations in the Deccan, 
West CViast and Orissa, but often seen under cultivation, especially in Bengal. 
It is tlie mansd sij, pdta-sij, sehund, thor, nivarung, yningut, kalli, ycllikalli^ 
shdzaitng. It has a more or less cylindrical stem (tho allied form K. Hyttiarla, 
Roxb . IxMiig four- or live-angled) with stipular thorns on numerous tubercles. 

'J’lio Milkv Juick of this as also the foregoing species is used medicinally all 
over India ; it is purgative and rubefacient. Is a popular application to warts 
and otlior cutaneous alTeetions. Internally the juice is usually administered 
along with other purgatives and aromatics. In the Indian Forester (1891, xvii., 
3o0) Oleadow tells the results of some experiments he performed to extract the 
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Blinding Tree 

rubber contained in the present species. His samples were sent to Europe and Unfavourable 
reported on in such terms as to discourage fiu*thor effort. * 

E« pilulifera, Unn .— A small herb found throughout the hotter parts of 
India from the Panjah southwards. Is the dudhi^ dudeli, burakeru, pxisitoa, 
gordon, nayeti, etc. Used in the affections of childi*en—bowel and lung com¬ 
plaints. A fluid extract has boon employed in asthma and in dysentery {Hcpt. 

(>ent. Indig. Drug. Comm., i., 154). 

E. Royleana, Boiss .—A large shrub common on dry rocky hillsidt^s of the 
outer Himalaya from Kumaon westwards, and also in the Suit llongo. It is a 
most conspicuous and characteristic ])lant in the tracts of co\mt ry indicated. Its 
ascending fleshy l)ranc-hes (or stems) are tivo-angled and tlierny. It is the 
thor, sJuikar pitnn, sali, chula, chi'in, sura, tsui, suru, sihund, etc*. 'The milk 
contains a large amount of gutta-percha. VV'hen fresli it has a swind odour and Outta-pcrchn. 
does not blister the fingers, but it is very injurious to the i-syes and flav»)urs 
anything handled even after the greatest care may have bi‘en taken to clean 
the fingers. Some few years ago a fairly extensive series of t^xperimcuts were 
conducrted with this milk, having in view its utilisation as a water[)rooling 
material or as a paint for ships. The subject is alluded to because sullicicnt 
evidence was obtained to satisfy belief that (without (‘onteni]>lating the utilisation l’o^sil)lo 
of the milk as a gutta-percha substitute or the establishment of factories bey(>iul I’tilisation. 
both the means and tlie capabilities of the inhabitants of the country where 

Mioylea an is ail abundant and at present useless jilant) thc're might still bi^ 
directions in which it might be possible to convert tho limitless su])ply into a 
source of wealth. (See Gutta-percha, p. (>27.) 

E, Tirucalli, Linn .— TIk^ Milk-hedge or Milk-bush or seJmnd, shir, shvra, 

Innka sij, sejxi, nvvli, nwal, kadu-nevali, jemudu, thxwar, yele-gulla, tirukalli, 
sha-shoxing, etc. A small tree with round stoma and smooth braiu^hos. It is 
generally believed to be a native of Africa, but has been for many years com¬ 
pletely naturalised in India, especially in the drier tracts of llongal, the Deccan, 

South India and Ceylon. Hoyne {Tracts, Hist, and Stat. Ind., 1814, 243) discusses 
fully the possibility of utilising tho milk of this and other Euphorbias. Drs. 

Kiddle, Cheek and Falconer d . voted much time and attention to tho seU’-sana^ 

subject about 1850. It was observed that after boiling, the milk of this species 

becomes brittle, though whilst warm it is ductile and clastic. (hberne 

{Ind. For., 1890, xxv., 84-5) has urged tho desirability of the milk of this and PossibleTTsofnl 

other species of Flnyhoahin being put to some useful purpose. He found that 

nitric acid caused the separation of tho rubber. Mixed with mud tho milk is Wiitorpr()o(in<» 

employed in North Arcot in the construction of the flat roofs of houses, it is, in 

Ganjam, said to bo used to intoxicate and poison c.rows : for this purpose a little 

is mixed with boiled rice and given to these birds. The acrid juice is in India 

generally, well known as a purgative and counter-irritant (especially in tho run'ativo. 

treatment of animals), and it is so very painful when applied to wounds or to tho 

eye that cattle are fully aware of this fact and will not attempt to break down 

a hedge of it. (Ct)ii8ult the controversy regarding Angola (Almeidina) Rubber ^ 

t:. rltiptnitotals versus Tirnmitf.) 

EXCCECARIA AGALLOCHA, Linn. ; FI. Br. Ind., v., 472 ; p.E.P., 

Roxb., FI. Ind., iii., 756-7 ; Gamble, Man. Ind. Timhs., 626 ; Brandis, Ind. Bi., 306-7. 
Trees, 585 ; Brain, Beng. Plants, ii., 955 ; Euphorbiaci^.i 3. The l^liiidiiig 
Tree, gangwa, geor, geria, uguru, gnua, 'phungali, geva, thillayniaram, Lilli, 
chilla, tella-cheltu, haro, Icaduva-yal, tagau, yekin, Leila kwiya. It may bo 
the taggar wood of Sylhet alluded to under Aquilaria (p. 74). A small 
evergreen tree of the coast and tidal forests of both sides of the Indian 
Peninsula, Burma, the Andaman Islands and Ceylon. 

The wood contains a milky juico which hardens on exposure to tho air into a Oum. 
black caoutchouc-like substance. The sap which exudes from tho fresli-cut bark 
is very acrid, some say poisonous, hence tho name Blinding Tree or arbor ex- 
cosans (Ruinph., Herb. Amb., ii., tt. 79-80). Hooper {Yearbook of Pharmacy, 1899, Liubber. 

468) gives an account of the chemistry of this latex, which he analysed with 
a view to ascertaining its value as a rubber. The Timber is useful for general 4’imbjr. 
carpentry purposes and for match-making. [Cf. Pharmacog. Ind., iii., 1893, 

314-5 ; Ind. For., 1897, xxiii., 150.] 
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FAGOPYRUM, (iaf t tu. : FI Br, Ind., v., 54-5 ; PolYGONACE^. 

F. esculentum, Moench; Duthie and Fuller, Field and Garden GropSf 1893, pt. 
iii., 25, t. 83; Ttec. Bot. Surv. Ind., i., 33, 40, 219, 262; Woodrow, Gard. in Ind., 
1899, 4,30 ; Mukorji, Handbook Ind. Agri.^ 1901, 56, 260. This is best known as 
Buckwheat or Brank, phaphra^ kotu^ kuUu^ rajgir^ dorony ugla, ogaly hares katUy 
hre»y trumba {tramba)y etc. Extensively cultivated on the temperate Himalaya 
and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam and 
Burma. Hiero are many cultivated states, some grown for the grain, others as a 
vegetable, and these blond imperceptibly into the wild f-’. vyrnosiitn, Meissn. 

F. tataricum. Gaertn.; Duthie and Fuller, Lc. 26-8, tt. 84, 96. This is the 
kaspaty kala trumba (black trmnba), chiny karmabreSy ugaly kcithUy trdo r'jdSy etc. 
Tt is usually known as Black Buckwheat, but as a rule phaphra denotes esva- 
Qjid ug(dy f-’. fHtti rivittH. This form is cultivated throughout the higher 
temperate Himalaya, especially on the western extremity between altitudes of 
9,000 and 1,5,000 feet. It is a taller, coarser plant than the other species, having 
longer grains (nuts, as they are sometimes called) of a black colour, and with the 
angles roundi'd off and keeled toward the top, instead of being sharp. There are 
many <‘ultivat(‘d forms, one from Kangra having been treated as adistincd variety 
uralor file name 

On tli(‘ lower Himalaya, between 4,000 and 10,000 feet, I\ (sculentum 
iM grown, being sown in July and reaped in October. In the lower reaches 
of its mountainous area it is usually raised more as a vegetable than a grain. 
Inde(*d in Northern .and Eastern Bengal, Assam and Burma (and even in 
the J)<'cean, tln^ (Jentral Provinces and Bihar) it is often met with (on the 
plains) as a catch or garden crop, where it is exclusively used as a vegetable 
or fodder. Of the mountains of Assam, Manipur and Burma, it might be 
said that a climatic depression exists which admits of plants being grown 
two or thr(‘e thousand feet below their normal habitats. Hence in these 
regions the grain-yi(dding Buckwheat becomes an important article of 
food at altitudes even below 5,000 feet. In the higher reaches of its area 
buckwlu'at often heemmes exe.eedingly important, more especially 
fatariviUHy which, following the spring barley or wheat, is sown in July 
and gives a supplenumtarv crop before the early snowfall puts a stop to 
agricultural operations. It is frequently utilised as a first crop on new 
clearances, and in the most alpine tracts sheltered portions of the grassy 
slopes are utilised in giving a catch crop one year and left fallow for several 
succeeding years. It may also be grown on soils too poor for wheat and 
barley. It seems to succeed fairly well on rocky soils containing a high 
percentage* of granitic (U‘tritus, l)ut not on clay. LawTcnco (Valley of 
Kashmir, 1895, 338) informs us that buckwheat (both species) can be 
grown late on almost any soil, and that in the higher villages taUirieuui 
constitutes almost the only food-grain of the people. In the lower valleys, 
he adds, irrigation is sometimes given. Mukerji urges the claims of biick- 
vheat as a catch crop; it yields a return in ten weeks after sowing; 
it can be grown on pour soils and is able to withstand a greater extreme in 
heat and cold than can be said of any other known crop. 

As a hinnan food buckwheat docs not hold a high place, since about 
20 per cent, of tin* weight is lost in decortication. The nuts are husked and 
ground into Hour, whicli is made into bread or eateti as porridge. The 
h'aves and shoots are boih'd as a sj)inach. Fur ])oultrv and horses, how¬ 
ever, tin* unhusked nuts are regarded as very superior, while the straw 
is more nutritious than that of cereal. i\ fafariram, var. hhnulaicay 
IS a better food than I\ esvnh ntum, as it is richer in oil and contains less 
indigestible fibre. 



SILPHION AND LASER 


FERULA 

Asafetida 


[Of. Kew. Bull., 1893, 3; McHutchin, Rept., Kashmir, 1894, ii., 5--14; 

Barclay, Agri. Ledg„ 1895, No. 20, 306-7; Diack, Settl. Kullu, 1898, 8-10; 

Watt, Agri., Lech]., 1898, No. 15, 515; Thorpo, Diet. Appl. Chem., 1898, i., 388; 

Church, Food-Grains of Ind., 1901 (suppl.), 9-10; Rawson, Gardner and Laycock, 

Diet. Dyes, etc., 1901, 70 ; Loacli, Food Inspect, and Anal., 1905, 213, 239-40.] 

FERULA, Lhnt. ; FL Br. Ind., ii., 707-8 ; Aitcliison, Trans. D.E.P. 

Linn. Soc. (‘Jnd. sor.), iii., 67-9. A geiuis of iiiiibelliferoiw herbs which 328-39. 
contains some sixty species found in Europe, North Africa and Central Asafetida. 
Asia. They grow from perennial root stocks, and some attain annuall\^ a 
height of from 8 to 10 feet. They afford the various forms of Asafetida, 

Galbanum, Sambul, etc. 

History.—The silphion of the early Greek writers was an edible product 
derived very possibly from a species of ivtutia. but was nob asafetida as accepted 
in modern commerce. The laser (laserpitium) of later writers, on the other 
hand, was very possibly the medicinal drug of the present day. Though botani- 
cally quite distinct, the edible silphion is strongly suggestive of the edible hing 
of modern Indian commerce. [Cf. Oersted, Silphium of the Ancients, in Journ. 

Bot., 1873, ii., n.s., 176-9.] Theophrastus {Hist. PL, vi., ch. 3 (od. Scaliger), 

1644, 598-9) speaks of two varieties, one coming from the stem, the other from 
the root. Dioscorides mentions two kinds, one obtained from Cyrene, the 
other from Asia. Strabo contrasts the Asiatic gum with that known in Europe. 

Plautus (220 n.c.) makes frequent mention of laser, and Galen, A^tius, Oribasius 
and Paulus yEginota all deal with its medicinal virtues. Celsus gives an in¬ 
teresting description, and Pliny bases his encomium on the account hirnished by 
Dioscorides, but he lays special stress on the fact that silphion had disappeared 
and its place been taken by the much inferior laser of Persia. By Sanskrit 
medical authors the gum is hingu and the plant jatnJca ; by Arabic writers it is 
asa or hiltut, and by Persian anguzan. But so far as can be learned there is no 
classic mentitm of the distinction between hing and hingra. References to the 
medicinal uses of the drug {hingu or himgu) will be found in The Bower Manu¬ 
script (6th century a.d.) (Hoernle, transL, 1893-7, 81, 85, 80, 180, etc). 

Myrepsicus was apparently the first writer who combined the Arab name asa A.rab Writers, 
with the descriptive word fetida, a now name, ho tolls us, used by the Italians. 

Ibn Sina (Avi(^onna), a IMuhammadan, who lived in the 10th century, mentions 
two kinds of asa, viz. tyih (good) and muntin (fetid), while Ali Tstakhri, who also 
lived about the same time, states that the drug was produced in the desert be¬ 
tween Soistan and Makran. The geographer Edrisi, who wrote about the middle 
of the 12th century, says that asafetida was collected largely in Western Afghani¬ 
stan. It is perhaps significant that Marco Polo, who marched (1290) through a Accounts of 
groat portion of the country where certain grades of this drug are produced, should 
make no roforonco to it. Garcia do Orta (1563, Coll., vii.; also Ball, Comment., Proc. 

Roy. Ir. Acad., 1889-91, 393) mentions that it was reported to reach India from 
Khorasan through llorrnuz, but was also grown in Gujarat, and from Dely, 
a land bordering on Khorasan and Chiman. Acosta {Tract, de las Drogas, 

1578, 362) gives many interesting particulars of the drug imported into India. 

Jacobus Bontius {HiM. Nat. ct Med. Ind. Or., in Piso, Ind. XJtri. re Nat. et Med., 

1658, 41) relates that the plant from which asafetida is produced grows in Persia, 
between the States of Lara and Gamaron. Mandelslo {Travels, 1638, in Olearius, 

Hist. Muscovy, etc., 84) furnishes a similar account. Bontius also states that by 
the Javans and the Malays and other inhabitants of India it is called hin. 

Fryer {New Acc. E. Ind. and Pers., 1675, 239) intimates that asafetida is 
gathered at a place called Doscoon, and says it differs from the stuff the Indians 
call hing, which comes from the province of Carmania. 

No satisfactory account of the plant yielding asafetida was given till 1712 Asafeti'la 
(Kjcmpfer, Amoen. Exot., 537 and pi.). Hove {Tours in Gujarat, etc., 1855, 133), who 
visited Bombay in 1787, describes the cakes flavoured with asafetida that he was 
given to eat. He also says there are two lands— hing and hingra. Milbum Hin^ and 
(Or. Comm., 1813, i., 133) gives a description of the commercial drug of his Hingra. 
day, and states that it had been in use nearly 1,000 years. But ho was in error 
when he supposed this to bo the true asafetida plant. Aitchison, wlio travelled 
in Eastern Persia, Baluchistan and Afghanistan (with the Afghan Boundary 
Delimitation Commission of 1884-5) elucidated this obscure subject very largely. 
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ASAFETIDA PLANT 

He four>d fhe word kerm generic, 

Ammoniaciim <:andaWcff>a. [C/'Stfip{, Keu) Bui . > '] , ,, 

on this view, the authors of the Pharmacographta Mca ” >143) observes It 
would appear then that the kind of asafeetida called fyt6 by the Arabs and tho.r 
followers is the drug of European commerce, the produce of !>«•»/« Regel. 

and not that of F. Boiss., winch produces the Ajnp of India Holmes 

in (ho PharmaceuticalJourmxl (3rd ser., xix., 2b-34, 41-4, 365-8), and the various 
Mnsfiiin Catalosuos of tlie Phanmceutical Society of Groat Britain, has afforded 
runny iisoful particulars and focussed the practical results of recent research. A 
lon^' account of tJio philology of the word ‘ asafeetida is given by t rot. ,}. 
Aftfield (Yearbook of Pharmacy, 1897, 351-6), who, after consulting Dr. Murray 
(editor of the Oxford Dictionary), had come to the conchisimi that it should, both 
in Knglisli and Latin, bo rendered “ asafetida.” When discussing the king and 
hinyra, it .seein.s pi’obablo that it would be more correct to assign these to groups 
of spi^cit's rather than to say that they were each the product of one species. 
Indeed it would ap/iear that the part of the plant from whence jirocurod, the 
sf'ason of the year wlam collected, the methods of preparation and degrees and 
materials of aduiteration, exorcise considerable influence on the quality and 
flavour of tlie I’csulting drugs. It is, however, convenient to group the com¬ 
mercial n'siuous products of #«>**•»»/« under three chief species ;— 


F. alliacea, lioiss. ; Bentley and Trimen, Med. PL, 1880, ii., 126; 
Dyniociv, Mat. Med. W. bid., 1885, 381. In Khorasan it is called 
(UKjKshcli, in Kirnian, zendehiij, while it is also known by the following 
warned -h'uKf, anjuddn, eaydrni, abhushahani king, kdyam, fenin gayam, 
inguva, anguza, (^tc. A herb whi(‘h grows to a height of 2 to 4 feet. It 
is found wild (is not, at all events, cultivated) in Eastern Persia in the 
iKughbourhood of Djendack and Yezd, and in Khorasan near Seharnd, 
Nischapur, Meslnul, Dehrachtindjan and Kerman. It prefers a stony, 
arid soil, and is found at an altitude of 7,000 feet. This plant is the 
(;hi(‘f s()urc(‘ of the asafetida used in India and known as king (which 
iiK'aiis pun* or superior hingra), while that of European commerce is the 
product mostly of K fa tidu — hingra. 

Gum-rcsin. 'This might Ih'> spoken of as the edible form. 'Tlie Gu.m-resin is obtained by 
lling. wo)Hiding the upjier part of the root, from whicli a small quantity of a fine 

gum e.scapos and is collectinl. d’he living root is then sliced daily, or every two 
or three days, with the exudation adhering to it, till exhausted. The whole 
mass, consisting of alternate layers of root and giini-n'sin, is then packed in a 
skin. As found in the market, the resin consists of a blackish-brown, brittle 
mass of cxtreiiK'ly fetid odour, unadulterated with earth or gypsum, but always 
^Mth slice's of tla^ root. In Bombay it is sometimes adulterated by the addition 
of gum-arabic, and the cheaper sorts contain an undue proportion of root. 
Adulter<i( ion with slici'd potato also takes place. 

(’lifiiiistiy laiil 'the ri'sinous imiss contains an abundant essential oil which differs from tliat 

“I linigra in ha\ ing a reddish hue, a higher specific gravity, and a stronger 
rotatory power. An alcoholic tincture is not precipitated by acetate of load, 
nor is the sul|)hurie-acid .solution fliioresscent. From earliest times the gum has 
been held in esti'i'in by Fastern doctors. It is a carminative and antispasmodic, 
and taluMi daily is .said to ward off malarial fever. It is also recommended as 
a vermifug(\ \rf. Phanuarog. Ind., 1890, ii., 141-7; Kanny Lall Dey, Indig. 
Drugs hid., ISIUi, l'27-8 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273.] 

F. foetida, Pegel; J)ru(lc, in Englor and Praiitl, Pflanzenfam., iii., 
231 ; heIV Mas\ (iuide, 1907, No. 1, 115; hingra, anguza-keina, kurm- 
kema, khora-kema, vaghayani, hinyu, etc. A herb witli a circular mass 
ol foliage, springing annually from a perennial root stock. It grows in 
Southern Turkestiyi, Persia and Afghanistan. This would appear to 
have la'en the Persian plant sent by Dr. Cuthrie of Edinburgh, and grown 
in the Botanic Gardens there in 17k). [( 7 /. Phil. Trans., 1785, Ixxv., 36.] 
(ium-rcsin.~ This is the European drug of commerce, and is obtained from 
Laristaii in Persia and from Herat in Afghanistan, It is collected in Juno, 
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the method pursued being briefly as follows :—The tap-roots are exposed for Collection, 
a couple of inches. A thick slice is cut from the top, from wliich a quantity of 
milk exudes. The root is then protected from the sun by a domed structure, 

6 to’ 8 inches in height, called a khora, formed of twigs and clay and which has an 
opening towards the north. In five or six weeks’ time a thick, giunmy, reddish 
substance appears in irregular lumps on the exposed substance of the root. 

This is scraped off or removed along with a slice of the root, and placed in a 

leather bag. It was reported that the plants were sofuetimos operated upon 

more than once during the season. The gum is next carried to Herat, whore it 

is deliberately adulterated. [Cf. Aitchison, iVwxrm. Jouni. and Trans., Doc. 11, Adulteration. 

1886.] Masson (Journ. Kalat, 1848, 451-3) speaks of the plant as flourishing 

in Seistan, the gum being collected as nushki. Bellow, in his account, says 

that after cutting the plant through, above the root, three or four incisions are 

made in tho stump, and the operation of incision is repeated every three or 

four days, so long as sap continues to exude. A particular sort mentioned by 

the same writer as being obtained solely from the node or leaf-bud in the centre of 

the newly sprouting plant. This kind is never adulf orated, and may be the fine 

quality of the drug known as Khandahari-hing (Fhantuicog. Ind., ii., 151). The 

common form is much adulterated by a kind of red clay {tawah), by wheat or 

barley flour, and by powdered gypsum. It is also mixed with slices of tho 

root. All species of the drug have a powerful, garlic odour, and a bitter acrid 

taste. Except Khandahari-hing, this variety of asafetida is not insod in 

India. 

Maynard and Prain, on the Botany of Baluch-Afghan Boundary Commission 
of 1896 {Hec. Bat. Surv. Ind., i., 130-1), furnish intorosting details of the 
collections of the (jommercial article on the hills between Samuli and Robat. 

Asafetida, they observe, affects bare rocky hillsides. It is the plant, or at least 

one of the plants, that people from Kandahar yearly visit the Koh-i-Sultan 

to collect. Sir Arthur H. McMahon described the collection of tho gum from 

personal observation. Tho heads are cut down to within one or two inches of 

tho ground. The cut ends are then cov^orod with a little dry earth in order, 

the collectors say, to keep tho wind off. After twenty hours the people collect Mtthocl of 

what has exuded and cut thv. stalk down another eighth of an inch. But the 

milk is not allowed to dry in tho sun ; to obviate this the (solloctors build 

small stone traps, open at one side, over each plant, in order to keep off the 

sun’s rays. The juice when partly dried is mixed with some kind of earth, 

like fuller’s-earth ; this is merely to increase the weight, and not with any idea 

of improving tho quality. Doubtless tho precautions taken to prevent drying 

are mainly with a view to facilitate this subsequent adulteration. 

Asafetida consists of resin, gum and essential oil in varying proportions, Medicine, 
but tho rosin generally amounts to more than one-half. It is partly soluble in 
other or chloroform. Tho oil may bo separated by distillation. It is light- 
yellow, with a pungent odour, and if exposed to the air evolves sulphuretted 
hydrogen. An alcoholic tincture of the drug is precipitated by acetate of lead, 
and a sohition in sulphuric acid is fluorescent. Medicinally it is used in Europe 
as an antispasmodic and stimulant (see Vinegar, p. 11 10). 

According to Bellow, Masson and Aitchison, the .Natives of Bokhara employ 
tho leaves as a green vegetable, while tho white underpart of tho stem of the full- 
grown plant is considered a delicacy when roasted and flavoured with salt .ind 
butter. [CV- Borszczow, Ferulaceen, 1860, 3-26 ; Pharmacog. Ind., 1890, ii., 147- 
52; Oard. Chron., 1896, 330-1 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273 ; Dutt, 

Mat. Med. Hind., 1900, 175-6; White and Humphrey, Pharmacop., 1904, 82-3; 

Tschirch, Die Harze und die Harzbehdlter, 1906, i., 360-76.] 

F. galbaniflua, Boiss. & Bulise. —This is the chief source of the drug 
known as Galbanuni ; hireja, ffanda-hiroza, badra-kema, harzed. It is a 
jiative of Persia (especially Shiraz and Kirman), from which the gum is 
imported into Bombay and re-exported to Bgypt and Turkey. Around 
Gulran it is reported to be specially common. 

Qum-resin .—There are three kinds known in commerce : Levant, Persian, Gura-resin. 
Solid, and Persian Liquid. The first comes from Shiraz, and is known as khasanib; 
the second has an odour of turpentine, and the third is the gao-ahir or jawdahir. As 
met with in India, gao {jaoYahir is a yellow or greenish semi-fluid resin, generally 
mixed with the stems, flowers and fruits of the plant. It is obtained from the 
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Bteni, which, when injure<l, yields an orange-yellow gurnmy fluid. Genera y, 
however, the galbanum of commerce forms round, agglutinated tears, about tne 
size of peas, orange-brown outside, yellowish-white or bluish-p*een inside, ine 
odour is not disagreeable like that of asafetida, and the taste is bitter. 

Molicine. Oalbanum consists essentially of about G5 per cent, resin, 20 per cent. 

.3 to 7 per cent, volatile oil. The oil is obtained by distillation with water or by 
extraction with petroleum ether. In medicine, galbanum is administered in¬ 
ternally as an expectorant, and externally it enters into the composition cu 
plasters. [C/. Cooke, Re.pt. dinnSy Resins, etc., in Ind., 1874, 60-1 ; Bentley and 
'IVimon, Med. PL, 1880, ii., 128 ; Plumnacog. Ind., ii., 152-6 ; Thorpe, Diet. 

Che.m., 1898, ii., 274; Rchimmel & Co!, Semi-Ann. Rapt. April-May, 1901, 
36 ; Chetn. and Drngg., 1901, lix., 374-5 ; Tschirch, l.c. 346-58.] 


F. Napthex, Boiss .; Narihex a^afeeiida. Falconer, Trans. Linn. 
Soc., ^846, x.Y., pt. i., 285-91 ; Balfour, Trans. Boy. Soc. Edinh., xxii., pt. 
ii., 201-8, pi. 20-1. This plant owes its discovery to Falconer, who found 
it in 1838 in Western Tibet on the slopes of the mountains dividing that 
country from Kashmir. From the plants thus collected seeds were sent 
to the Edinburgh Botanic Gardens and thence distributed all over Europe. 

lIolrnoH mentions that in a letter Aitchison reports that he had come on 
i\ at the very lo(uility whore ho believed h'aleoner originally found it. 

lie also says that Sir W. K. Lawrenoo, during his oiTioial tour through Jammu 
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles 
north, near Doian. 'This plant was at one time accredited as the source of Tibetan 
asahUida, but as already mentioned the European drug comes from Persia and 
may bo aocoptcMl as the ])roduco of l<\ pvfitta and the Indian of f’. aHiavea. 
\('f. Rce. Rot. Surv. Tnd., i., 40; Holmes, l.c. Aug. 1804, 131 ; Keiv Bull., March 
1895, 57; Ghcm. and Drugg., 1901, lix., 374-5.] 

Imports. Trade in Asafetida. —The following figures arc returned as the 

TratiS'fronticr imports of asafetida into British India from Afghanistan, 
Seistan, etc., for the years 1902-7 1902-3, 1,368 cwt., Rs. 1,73,760; 

1903 -4, 2,055 cwt., Rs. 2,6.3,891 ; 1904-5, 2,036 cwt., Rs. 2,58,762; 
1905 6, 1,106 cwt., Rs, 1,38,901; 1906-7, 1,820 cwt., Rs. 1,59,873. 
During the years 1903-4 the Imports by sea were 13,343 cwt., valued at 
Rs. 4,89,538; and in 1906-7, 6,062 cwt., valued at Rs. 2,42,635. Practi¬ 
cally tbo whole of the foreign imports came from Persiaand went to Bombay. 

Exports. Tlie Exports are returned both as foreign re-exports and as Indian produce. 
The latter of course means asafetida brought to India by land routes. 
Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at 
Rs. 53,440; and 1,250 cwt., valued at Rs. 39,758, in 1906-7. Practically 
the whole went from Bombay. Of the so-called Indian produce, 332 cwt., 
valued at Rs. 13,548, were exported in 1903-4, but sank to 51 cwt., valued 
at Rs. 2,043, in 1906-7. The export figures should, however, be regarded 
as having reference to hingra, while the returns of imports are both hingra 
and hing. [Cf. Brit, and Colon. Drtigg., 1905, xlvii., 96, 120, 479, 504.] y’J* 


D.E.P., FICUS, /Ann. ; King, A7ifi. Boy. Bot. Card. Calc., 1888, i., tt. 

Hi., 342-02. 1-232 ; FI. Br. Iml, v., 494-537 ; Talbot^ List Trees, etc., 324-31 ; Gamble, 
Man. Ind. Timhs., 636-51 ; Prain, Beng. Plants, ii., 971-83 ; Cooke, FI. 
Pres. Bond)., ii., 613-55 ; Brandis, Ind. Trees, 1906, 598-610; Urticace^. 
A genus of trees, shrubs or climbers, sometimes epiphytic, which contains 
about 600 species. Most are tropical, and, according to Hooker, 112 are 
Indian.^They have a milky sap which contains caoutchouc, and F, 
elnstiva is one of the chief sources of the India-rubber of commerce. 

F. bengralensis, Linn. ; Woodrow, Man.^Gard. in Ind., 1899, 453; 
Ind. Gard., Jam 4, 1900, 3; Rec. Bot. Surv. Ind., iii., 102 ; 1905, 279. The 
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Banyan Tree, hor, bar, hargat, hut, hai, ranhet, Jcangji, harelli, w6ra, kurhi, 
haaqat, fhagwari, wur, wad, ala, mart, ahlada, giliJce mara, peralu, pyi- 
nyoung, maha-nuga, vata, etc. A large tree which throws down numerous 
aerial roots from the branches. It is found in the Sub-Himalayan forests 
from Peshawar to Assam ; in the deciduous forests of Bihar, Chota 
Nagpur, Orissa, Circars, Central Provinces, Bombay Presidency and South 
India ; less commonly in evergreen forests and in the low country of 
Ceylon. It is wild, but doubtfully indigenous, and is also largely planted 
throughout India for its shade. Indian Gardening gives an account of 
the famous specimen in the Botanic Gardens, Calcutta ; described also 
by Sir George King (1895) in the Guide to these Gardens. 

It yields an inferior Rubber. According to Hooper {Repf. Labor. Ind. Mus. 

(Indiist. See.), 1905-6, 25), the latex contains only 12*4 per cent, of caoutchouc ^ * wae. 
and 82*2 per cent, resin. Is employed in Lahore in the oxidation of copper. As Fibre, 
a Medicine the juice is applied externally for pains and bruises, and used as Medicine, 
an anodyne in rheumatism. An infusion of the bark is regarded as a powerful 
tonic in the treatment of diabetes. The leaves are heated and used as a poultice. 

The fruits ripen from March to June, according to locality, and are eaten in 
times of famine ; it would moreover appear, in addition, that in many parts Food, 
of the country the young tender shoots and loaves, as also the bark, are eaten. 
l^Agri. Ledg., 1904, No. 4.] The twigs and loaves are grazed as Foj>der by l'"odder. 
cattle and elephants. The Wood is of littlo value, but is durable under water 'timber, 
and, therefore, utilised for well-curbs. If carefully cut and seasoned it can bo 
made into furniture, and is sometimes employed for boxes and door-panels. The 
wood of the aerial roots is used for tent-poles, cart-yokes and banghy-poles. 

The banyan is one of the numerous hosts of the Lao insect. By the Hindus it 
is regarded as sacred, and plays a groat part in connection with tlieir religious 
ceremonies. [C/. Plinv (Holland, transl.), i., 360 ; Linschoten, Vog. E. Ind. (od. 

Hakl. Soc.), ii., 63-8 ;'Pyrard, Voy. E. Ind.. etc., 1601 (od. Hakl. Soc.), ii., 370, 
etc.; Tavernier, Trnvelfi ind. (od. Ball), ii., 198 ; Fryer, New Acc. E. Ind. andPera., 

1672-81, 105 ; Buchanan-Hamilton, Rtat. Acc. Dinaj., 163-4; Hohson-Johaon 
(ed. Crooko), 65-7 ; Pharnwcog. hid.. 1893, iii., 338 ; Yearbook of Pharmacy. 1899, 

466-7 ; Agri. Ledg.. 1901, No'. 9, 212, 235, 263 ; 1902, No. 1, 53 ; Jorot, Lea PI. 
dans L\Antiq.. etc., 1904, ii., 291-2 ; Workman, Through Town and Jungle. 1901, 

39-40 ; Dunstan, Imp. Inst. Tech. Repts. {on latices of F. conioaa and F. indica), 

July 13, 1905 ; Cunningham, Plagues and Pleasures of Life in Bcng., 1907, 

55-86, 339, 358-60.] 

^ F. Carica, Linn.; Rec. Bot. Surv, Ind., i., 136 ; Woodrow, Gard. in Ind., 

1899, 451-3 ; Firmingcr, Man. Gard. Ind. (cd, Cameron), 1904, 211-3. 

This species is the Edible Fig of Europe, the Smyrna Fig, also anjir, Icimri, 
fagu, fagdri, sMrnai-alti, tiethie, ten. Several varieties are cultivated in 
many parts of India, especially in Baluchistan, Afghanistan and Kashmir. 

A rich and mouldy soil is required with a considerable quantity of lime com¬ 
bined with thorough drainage. The trees are propagated by cuttings, of one-year- 
old wood, planted in shady bods in February. There should be about 10 to 12 
feet between each root. As a fertiliser about 50 lb. of well-decayed village sv'eep- 
ings may bo applied to each tree after the crop is gathered. The plant begins 
to bear Fruit in the second or third year after transplantation and continues for 
twelve to fifteen years. It fruits twice a year. The first season commences in 
June-July, but it is not allowed to ripen lest it should injure the second crop, 
which commences in January and is by far the most valuable. Figs for drying 
should be cut from the tree and carefully placed in trays and boxes. To improve 
the colour and soften the skin, the figs, before drying, are sometimes exposed 
to the fumes of burning sulphur or are dipped in a hot solution of salt, saltpetre 
or lye; but the former practice gives the fruit a very unpleasant taste and is 
injurious to the health of the consumer. The drying ground should be a clean 
space outside the orchard where the figs may be exposed to the full rays of the 
sun. The figs should be turned twice a day at first, and once a day in the later 
stages. Drying within six or seven days yields the best quality. So far as India 
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in concoriiod it would appear that the most approved variety is that found at 
the village of Khod Shivapur, 14 miles south of Poona at an altitude of about 
2,‘200 fo(d, hut tlio fruit of Baluchistan, Afghanistan and Persia is superior to 
Mcfli< iiio. tiio Indian. As a Mkoitine, the dried fruit is flemulcent, emollient, nutritive 

and laxative. [('f. Pharnvacog. IwL, 1893, iii., 342 5 ; Eisen, Handling and 
(hiring of Higs, in Ind. Agri.y Nov. 1, 1897, 348 ; April 1897, 128 ; Fob. 1, 

1898, 57 ; Duii, Mat. Med. Hind., 1900, ‘291 ; Re pis. Agri. Exp. Slat. Calif orniay 
1894, 1890 8, 1900, 1903 4; (-yprtm Journ, 1905, ii., 70.] 

F. Cunla, Ham.; Rec. Hot. Surv. Ind.y ii., 05, 139; iii., 103; Agri. Ledg., 1904, 
No. 4, 27 8. 'Flu* khewnau, dumbur, riu, kanhya, sangji kanai, pnrohy ye-kha-ongy 
joiNia, etc. A mo(loratf)-.siz(Ml tree of the Sub-Hirnalayan tract from the Chenab 
eastwards asciuiding to 4,000 feet, Bengal, Ori.ssa, tlie Circars and Burma, 
usually on the bunks of streains or in ravines. Lac is y)roduced on this tree. A 
lihre is obtained from tlie bark which is used for tying tlie rafters of Native houses. 
4’he fruit ripens about July to October and is eaten in India, though somewhat 
irjsipid.^ 'The wood is not u.sed economi<*ally. The leaves are rough and some¬ 
times emy)loye<l in place of sandpaper. 

F. elastica, Hoxh, ; see India-rubber (pp. 651-5). 

F. g*lomepata, I^oxh.; Rec, Bot, Surv. Ind., ii., 139, 188; iii., 103. 
'riic (jul(ir, (iron tuc, Rigya dnmar, dum^r, loiva, dinieri, tchomjtay, thoja, 
paniru, krnmJnil, batbar, dudJiuri, umbar, ormul, rumadi, alii, moydi, kulla- 
kith, yelha-pan, ndnmbara, etc. A large tree noticeable from its being 
(l(M'i(luoiis in the middle of the rainy season. It is found on the Salt 
Kange, the outer Himalaya and Sub-llimalayan tract from Kashmir 
(‘astwards ; in Assam, on the Khasia hills and in Bengal ; in Burma, 
(Central, \V(‘st(;rn and Southern India, and in G^Vvlon. 

It produces a xiscid (lu.M which is made into birdliuH’! ; Hooper {Rept. 
Lahor. Itid. Mas. (Indust, Sec.), 190()-7, (>) iiHMitions that tlie latex contains only 
4-9pcr c(Mit. caoutchouc and 94d) percent, resin. It bears large fruits in yirofusion, 
uhicli I'ipeu all the y(>ar round, are oaten both ripe and unripe, and are con- 
sid(‘r<Ml a us('ftd famirm Boon, being ground to a ])owder and mixe'd wdtli flour. 
'I'h(‘ lca\('S ar(‘ u.sed for<a.ttl(‘ and eh'phant fodder. The \\\)OD is not durable, 
but is utdis«Ml for wtJI-framcs and for rough ])urpo.si‘.s, such as outhouse doors 
and ci’o.ss pieces for carts. [('/. Rharniacog. Ind., 1893, iii., 338-42 ; Duncan, 
l)yv» and Dyeing, A.^satn, 189t), 25; limes, Jungle Prod., 1897, 8, 11; Dutt, 
^iaf. Med. Hind., 1900, 321 ; Agri. Leelg., 1902, No. 1, 53 ; 1904, No. 4, 28-30.] 

F. infectoria, Roxh.; Rec. Bot. Surv, Ind., i., 91; ii., 138, 188, 310, etc. 
Tin* piJkhan, ramanjtr, pdkri, kaim, pdkar, basivesa, prab, safed Jeahra, 
kangji, peperc, serilli, war, batbar, janyli pipli, trimhaJ, bassari, jovi, 
(sjakela, nyaunggyin, kalaha, pJaksha, etc. A large (at hrst often 
c[)iphytic) tree' foinid in the Sub-Himalayan tract from the Salt Range 
to Sikkim, and thence throughout India, Burma and (Ceylon. It is 
more commonly planted than wild. There arc in India three varieties. 

'riu't bark is said to yield a fair Fmite. The bark is ono of the five known as 
pancharalkata, or the five barks. The young .slioots are eaten by tho Natives, 
and tins leaves make good eh'pliant and cattle fodder. Tlio Wood is sometimes 
used for cliarcoal, but not otherwise. [Cf. Dutt, Mat. Med. Hind., 1900, 235 ; 
Iniuvs, Jungle Prod., 1897, 9.] 

Pipal. F. relig‘iosa, Linn.; Cameron, For. Trees Mysore and Cnorg, 1894 

283 1 ; Rec. Bot. Surv. Ind., i., 70, 89, 185, 209, etc. ; Ind. Hard'., March 

1899, 87 ; Woodrow, Gard. in Ind., 1899, 453. Known as the pipal or 
pec pul, the asvattha of the classics, aiul by the following, among many 
other vernacular names :— pipal, ashvatha, aswat, hesar, jari, hor-bur, 
ali, arasa, rdi, ra/ji, hasri, haspath, nyauug-baiidi, bo, etc. A large tree 
(usually starting as an epiphytic) without aerial roots. It is found in 
the Sub-Himalayan forests from the Paiijah eastwards ; Bengal, Orissa 
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and the Circars ; Central India and Upper Burma. Is extensively culti¬ 
vated and held sacred both by Hindus and Buddhists. 

The bark yields a tenacious milky juice, which liardons into a substance 
resembling Caoutchouc. Hooper {Rept. Labor. Ind. Mus. (Tndust, Sec.), 1905-6, 
25) mentions that a sample examined by him containoil only 12*5 per cent, 
caoutchouc and 84*8 per cent, resin. The stem has also been stated to afford a 
resinous Gum, used as sealing-wax and employed by artificc'rs to fill up the 
cavities of hollow ornaments. In the Ahincdahad Oaicttver (iv., 24) it is said to 
give a wax which is used in staining ivory red, but as this tree is one of the chief 
sources of Lac, this gum may simply be the excretion of the lac insect and not a 
gum at all. Among the Saiitals the milky sap is knov\n as Idrr. A birdlime is 
prepared from it, called shelim in the Deccan. From the l)ark a Fi uke is extracted, 
whi{‘h was formerly made into paper in Burma and employed in the manufacture 
<'f the umbrelljis of that province. The bark is a useful Tan and yields in boiling 
water a dye of a faint reddish-fawn colour. Witli other barks it is converted into 
a black Dye, while the root boiled in water with alum gives a pale pink on cotton 
cloth. The loaves, bark and fruit are all employed in Native Medtcine. The 
small figs as also the bark are used as famine Foods, and the twigs and loaves as 
elephant and cattle fodder. The WooJ> is utilised for packing-cases and for fuel, 
occasionally also for charcoal. [C^. The Bower Manuscript (Hoernle, transl.), 
1893 -7, 186 ; Duncan, Dyes and Dyeimp Assauiy 1896, 25 ; Junes, J^ingle Rrod.y 
1897-9; Agri. Ledg., 1902, No. I, 53; 1904, No. 4, 31 ; Joret, Les. PL dans 
UAntiq.^ ete.y 1904, ii., 293-4.] 

FISH AND FISHERIES OF INDIA.— Day, Fa. Br. Ind. (Fish, 

2 vols.); Pisces. The information available regarding the Fish and 
Fisheries and. the associated industries of India is vc^ry extensive and 
varied. The space available here may perhaps accordingly be best utilised 
by furnishing as complete an enumeration of the more valuable works, reports 
and magazine articles as pos' lble. This may be referred to (1) a citation of 
general publications, then followed by (2) a series assorted provincially :— 

Marco Polo, Travels^ 1290 (Fish in Aden) (od Yule), ii., 377 ; Linsclioton, 
Voy. E. Ind.y 1598 (od Hakl. Soc.), ii., 11-7 ; Mandekslo, Travels. 1662, in Olearius, 
Hist. Muscovy, etc., 87 ; Fryer, New Acc. E. Ind. and, Pers., 1675, (>7, 116, 119 ; 
Tavernier, Travels Ind. (cd. Ball), 1676, i., 75 ; dYirry, Voy. E. Ind. (ed. 1777), 
7-11 ; Buchanan-Hamilton, Fishes of the Ganges, 1822, in Montgoinory Martin, 
Hist. E. Ind. (a work that incorporates all the results of Buehanan-Hamilton’s 
survey of the districts of Bengal, 1807-13), 1838, 3 vols. ; Crawfurd, Journ. 
to Ava, 1834, ii., 176; Robinson, Desc. Acc. Assam, 1841, 119-23; Cantor, 
Fishes of the Bay of Bengal, in Proc. Roy. As. Soc., 1838, 52 ; Roylo, Production 
Isinglass, 1842 ; Vigno, Travels, 1848, ii., 409 ; Crawfurd, Diet. Ind. Islands, 
137-8; Day, Rept. Fresh Water Fisheries of Ind. Empire; also Sea Fisheries, 
1873 ; Day, Fishes and Fisheries of Beng., in Hunter, Stat. Acc. Beng., xx., 
1-120 ; Thomas, The Rod in Ind., 1897 ; Anderson, Mayidalay and Mornein, 
1876, 24 ; Anderson, Fisheries Exhib. Cat., 1884 ; Hunter, Fish Curing, in Imp. 
Gaz., 1885, i., iii., v., xii., etc. ; Bailey, Bamboo Fishing Rods, Ind. For., 1887, 
xiii., 522; 1888, xiv., 418; 1889, xv., 92; 1897. xxiii., 148, 207-8; Jourrv. 
Bor^. Nat. Hist. Soc., xii., 194-201, 404-9; xiii., 113-20, 355-61; also Trawling, 
xii., 580-5; Townsend, Deep Sea Fishing, xiv., 372-4; xvi., 318-33; Bassett- 
Smith, Poisonous Fish, xv., 719-20; Sirnmoiids, Waste Prod., 1876, 120; Allen, 
Comm. Organic Anal., 1898, iv., 20-73; Hobson-Jobson (ed. Cooke), 1903, 126; 
Loach, Food Inspect, and Aruil., New York, 1905, 198-9. 

Ben(JAL: Buchanan-Hamilton in Montgomery-Martin, l.c. Bihar and Patna, 
227-9 ; Bhagalpur, 149-52; Dirutjpur, 765-74; Purnea, 190-4 ; Rangpur, 
584-94; Gorakhpur, 508-11 ; Son, Rept. Agri. Stat. Dacca, 1889, 57-60; Banerjei, 
Agri. Cuttack, 203. United Phovinces: Gaz. Bandelkhand, 1874, i., 249-50; 
Meerut, 1875, ii., 52-8 ; Etawa, iv., 245-6 ; Oudh, 1878, iii., 99-100 ; Gtrakhpur, 
1881, vi., 318-20; Basti, 1881, vi., 51 ^-S2; Shahjahanpur, 1888, ix., 34-9; 
Himalayan Dist., 1881, xi., 79-81. Panjab : Gaz. Muzaffargarh, 1883-4, 
30-2; Ludhiana, 1884, 17. Baluchistan : Hughes-Bullor MS., New Gaz. 
Bombay and Sind: Gaz. Kaira, 1879, iii., 20-4; Ratnagiri, 1880, x., 99-103; 
Thana, 1882, xiii., 54-9 ; Kanara, 1883, xv., 107-12, 300-14 ; Kolaba,, 1883, 
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xi., .‘17 1), r»8 71 ; Janjiray xi., 474 -82; Kathiawar, 1884, viii., lOG-7, 154; 
Ahvhr(In/i/f(tr, 1884, xvii., 41-5; ShoUipur, 1884, xx., 18-22, 151-6; Dharwar, 
188 4, 42 4; Pooivt, 1885, 87-93, 387-93. Central Provinces: Fuller, 
Fishitu! fnstnifnrntfi, 1883. Mysore: Biichanaii-Harnilton, Joum. Mysore, 
cir., 1807, iii., 105-6, 342 5. Madras : Sturrock, Man. S. Canara, 1894, 46-8 ; 
'Diurston, Sea Fisheries of Malnbar and S. Canara, in Madras Mus. Bull., 
1900, 2. Andaman Islands: Admin. Repts. Burma: Fenwick, Journ. 

Aari.-Hnrt. Soc. Tnd., 1849, vii., 67; Sinoaton, Fishing Implements (reprinted 
1)V Mukhiirji in Amsterdatn Fxhib. Cat., 1883) ; Br. Burma Oaz., 1880, i., 641—97, 
4’l7-8; Seta. Bassein, 188.3, 20-2; Gaz. Mergui, 1880, 19-28; Henzada, 1886, 7; 
Amherst, 1893, 31-7,39; Sagaing, 1903, 29-32; Toungoo, 1901, 25; Rept. 
Inland and Sea Fisheries in the Thongwa, Myaungmya and Bassein Dist. and 
Turtle-banks, Irratvaddy, 1902; Max and Bertha Ferrars, Burma, 1900, 89—90; 
Nishot, Burma under Bnt. Ride and Before, 1901, i., 361-2. 

followiiig are some of the eliief commercial headings under which 
])articulars regarding fish and fish products may be found in this work;—- 
Beche-de-Mer (p. 122); Fish and Fisheries (the present article); Fish- 
maws and Shark-fins (p. 542); Isinglass and Glue (pp. 542-3, 695) ; 
Oils and Fats Animal (pp. 811-4). 

Other kindred subjects are Pearls and Pearl Fisheries (p. 557); 
Shells: Conch, Chank, Mother-of-Pearl, et(;. (pp. 558, 989). 

If may be said that while the products afforded by fish are many and 
varied, the information available regarding them is fragmentary and un¬ 
satisfactory. The majority of fish are of course cooked and eaten either 
fr(‘sh or after being salted, sun-dried, smoked, pickled, preserved in oil, etc., 
etc. But unfortunately it is m^xt to impossible to learn actual particulars 
of the fisheries and fish-curing industries that could be regarded as of a 
practical and commercial value. Much has been published, but either of 
a purely scientific character or of a most discursive nature. 

PRODUCTION, -Ben^aL —In the trade returns of Bengal, for example, 
repeated mention is made of exports in dried fish and prawns. It is also 
known that a fair business is done in smoked, pickled or otherwise pre- 
serv('d mango-fish, hilsa (sable), and begti (cock-up), the last mentioned 
b(‘ing often prepared in the form known as “ tamarind-fish,’’ but nothing 
for certain is known of the sources of supply or the centres of manufacture 
ij\ Ihmgal or even in Calcutta. It is recorded that Calcutta obtains fish 
from (loalundo, from East Bengal, from Diamond Harbour, from Mutta 
and otlier localities in South Bengal. Moreover, though repeated efforts 
have been made (and indeed arc being made) to organise a systematic supply 
of sea-fish, the (,-alcuUa market is almost exclusively met by fresh-water 
fish. The su])ply of excellent begti, procured both direct from the rivers 
or from special rearing-tanks, is very great and the rjuality excellent. 
During their respective seasons both mango-fish and hilsa are plentiful, the 
latter caught very largely in the (Ganges and conveyed by special fish trains 
t o Calcutta. Tank-reared fish may bo spoken of as an important feature of 
the Bengal supply. The sale of live fry for the purpose of annually stocking 
tanks is accordingly a fairly important special industry. The fry are 
caught, on the surface of the shallow water near sandbanks in the rivers, and 
are carried inland in earthen pots to be sold to the owners of rearing-tanks. 

Upper India may be spoken of as entirely dependent on its rivers 
for its su})ply of fish. At one time a great effort was made to convey 
sea-tish from Karachi as far inland as Simla, but the venture was 
evidt'utly not ])rofitable as it was discontinued. The military stations 
of iho Pan jab, however, do in some cases get fresh sea-fish from 
Karachi. Near the larger rivers the towns such as Lahore, Delhi, Agra, 
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Allahabad, etc., obtain a fair supply at certain seasons, but fish is by no 
means the important article of diet in Upper India that it is in the western, 
southern and eastern provinces. In Assam excellent river-fish may be Assam, 
had, one of the most highly prized being the hasm, which when smoked 
is an excellent addition to the breakfast table, and by some the King-fish 
—Seinipfoftfs marrfetlandi (Day, l.c. i., 281)—or siindari is even more 
highly prized. 

Bombay and Sind, —The trade returns of Bombay fi*e([ueiitly make Bombay 
mention of hummelo (“Bombay duck”), “tamarind-fish” of various 
qualities, such as seir (white-pomfret)—the best quality. Bombay has 
an excellent supply of sea-fish, and accordingly fresh-water fish are nearly 
as rare in the western capital as sea-fish are in the eastern. Calcutta 
visitors to Bombay accordingly much appreciate the pomfret and sole 
they receive there, just as the Bombay visitois extol the Calcutta hegti 
and mango-fish. Bombay oysters have, as a rule, an evil reputation among 
Europeans, but all the same there exist extensive bods for their production 
and a by no means unimportant traffic- in that shell-fish. The exports to Exports. 

China of Shark-fins and Fish-maws (see p. 519) are by far the most 
important single item in the Bombay foreign trade in fish. Karachi holds, 
however, an even more important position in the fish trade of Western 
India than Bombay. The oysters of Karachi are regarded as the best in all Oystora. 

India. The pomfret, sole and other fish proc-ured in ICarachi are excellent, 
and of a flavour only to be compared with those in the extreme south, 
such as at Cochin and Calicut. A large trade is at the same time 
done in shark-fms and fish-maws from Karachi, as also in Isinglass and 
Fish-oil (p. 545). The Persian Gulf traflic in salted and sun-dried fish is 
very ancient. Marco Polo {Travels, 1200 (cd Yule), i., 102, also n. 100) 
alludes to the people of Hormuz living on dates and salt fish. Date and 
dry-fish diet is alluded to also by Ibn Batuta. 

Madras, —This is perhaps the most important province in the fish South 
trade of India. From ancient historic times the sun-dried, salted and India, 
pickled fish of the southern Malabar Coast have not only permeated over fisu caring, 
a large part of India but been carried to foreign countries. Difficulties in 
the Indian fiscal regulations with salt have for some years been loudly pro¬ 
claimed as having restricted if not curtailed that industry, and the subject 
has received (and is receiving) the most careful consideration not only of 
the local but of the Imperial Government. The tamarind-fish of Cochin 
is chiefly made from the seir, and the fish-oil—so much extolled over India oii. 

—is made mainly from the sardine (sec Oils, pp. 544-5). Under Beche- 

de-Mer (pp. 122-3) reference has been made to the Madras traffic in sea- 

slugs. Oysters are specially cultivated at several centres, and the supply Liberal supply. 

is both large and excellent. South India has thus a liberal stock of most 

admirable sea-fish (pomfret, sole, sardine, etc.) of all kinds, and in the 

vicinity of its large rivers a supplementary supply of fresh-water fish. 

Important fisheries exist, as well as valuable industries in Pearls, Conch, 

Chank and Mother-of-Pearl (see p. 557). 

Burma, —Speaking of Further India, the trade returns show a con- Burma, 
siderable traffic in locally produced sea-slugs, as also in foreign slugs Sea-siuga. 
imported and to a certain extent again re-exported. There are also 
valuable local fisheries and fish-curing centres in Burma. The salting and 
preserving of fish have in fact assumed special forms more or less character¬ 
istic. The Gazetteer of Ufper Burma and the Shan States (ii., pt. i., 433) 
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gives, for example, a useful sketch of the fisheries and trade in fish on the 
Irrawaddy. 

CHIEF INDIAN FISH AND FISHERIES.—The following arc some of 
the more important aspects of the fish supply of India, of fish products, and 
of the special preparation of fish, met with in Indian commerce :— 

I. '^BOMBAY DUCK ' OR BUMMBLO FISH. —Tliis is the fisli —Mlarpotlon 
ttvhet'enM (Day, l.c. i., 412), known in tho vornaciilar as nehare, humalo, cucah 
Ndu'tihriy coco inotUih. Inli, oi<*. ft is coniinon in tho soas and ostnarios of India, 
rimro (“sj)ocially lloinbav'* H- is highly ostoojnod as food wln^n oaton immediately 
after being eauglifc. Smcc' it rapidly goes bad, it is at once salted and subse- 
<{iionlly Hun-dri(‘d, arul in that condition alone is known to most people. It is tho 
relish riorv(?d witli curries tiiat boars th(» name ‘‘ Boml)ay Duck ”—a quaint and 
obscuHi name that has an analogy in “ Digby chicks.” HoswoU {Totir to the 
Ifcftrid'^s, 17711) compares tho Bombay ducks to tho sun-dried whitings of 
Abordoenshiro, Unown as ” S|)eldings.” 

River-llflh. 2. FRBSH-WA lFR FISH .—It would occupy mucli space to mention all tho 

hsh of tliis class that might bo regarded as worthy of inti'rest. A special feature 
of Indian rural libs an<l one that is capabh^ of consid»‘rabio improv’omont, is tho 
rearing of fish in tanks, an industry aln^ady briefly alluded to. d'anks are 
neci'ssita^s of lib' in large tracts of country inortlor to supjily water, and that they 
ar-(‘ utilisi'd us sourc(‘s of edible fish is not only natural and economical but essential 
to the })urity of the water. A largo number of the Indian fresh-water lish naturally 
freiUK'ut backwaters of) tlie rivers; in other words are not averse to live in 
tanks. 1’his has led to tho traflio already mentioned of catching and selling 
live fry with which to stock tanks that are oven remote from the rivers. Tho 
following are some of the better known river-fish, many of v\4iich can be reared 
in tanks : - inaUaN Hvamlvun (Day, l.c. ii., .307), the (limbing Fish or co^, sennaU 
tojd-pri, horiKin, etc. ; these an^ often carried alive by tho boatmen of tho Ganges, 
b(‘ing Uilhvl and coolo'd as recjuinMl. 'riiey may be kojit alive for a long time in 
damp ('urtlien pots and thus c(.)nvoyed to a distance, itarbnn, tho Carp: various 
species, es[)e(‘ially It. nottuta (Day, l.c. i., 3t)0), the saraud or durhic, and it. tor 
^tididstr. (/,. i ^ 307), tho mohosir \ most highly jirizod of sport-giving fish and found 

in lull stri'ams. itaritioM hoia {l.c. i., 352), the trout of Indian streams. 
I'atia hoehuttotO {l.c. i., 2S7), largely employed for stocking tanks in Bengal, 
/I li.vi, Cnited Bro\inci's and I’anjab. 4'itipea Hiuho {l.c. i., 370), tlie sable or hilsay a 

sea-lish that passes up most of tho rivers of India and Burma, and is one of tho 
most important of tlie fresh-wator fishes. t'.otropiivUtinjH vavha {l.c. i., 128), 
the hassa of .\ssani, is found in most of the larger rivers of India, l.obvo {l.c. i., 
25ti), tho Kalban lish: several species are common in the rivers and much used 
for stocking tanks, such as Ij. vaibitso {l.c. i., 251)), Panjab, Sind, Kach, Deccan, 
('tc., ly. i/oniuH {l.c. i., 201), the cursa, much used in (he l<nitod Provinces, Bengal, 
UnUu (ir lilt Ori.ssa, (Janjam and Ivistna. f.. rottito {l.c. i., 252), the nihu or rui, an excellent 
fish, and accordingly carefully propagated in the tanks of Bengal. OphiorrphatuM 
{Lc. ii., 3(10); son ural spocit\s of the so-called Walking Fish or Murral, such as 
o. barva {l.c. ii., 3(il); may be carried in damp vessels for great distances, sold 
ali\e, and I’ooked as reciuired. o. mantiiaM {l.c. ii., 3(10) and O. striatun {l.c. ii., 
.3()3) are ('xci'llent for stocking tanks. pHnuieittropioH tuahree {l.c. i., 138), Pooiia 
and Deccan, itita bitcbooani {l.c. i., 155), found in tho Jumna, Ganges and 
Irrawaddy, is valuable for its capability of retaining life long subsequent to the 
removal from water. 

Shark- 3. FISH-MA WS and shark-fins : ISINOLASS.—'Vho trade in these articles is 

fins. a fairly ancient one. IMilburn (Or. Comm.^ 1813, i., 109, 283) makes reference to 

them. “ Fish-maws,” he says, “are an article of trade from various parts of 
Ghina, where they are much esteemed.” So again, “ Shark-tins are an article 
of trmle from tho Arabian and Persian Gulfs and from thence to China ; they 
are esteemed very strengtlu'ning by the Chinese.” “ They are likewise prepared 
on the Malabar and Coromandel Coasts and many of the islands in the Indian 
Ocean.” 4'ho commercial products given as tho title of this paragraph are not, 
however, the only products afforded by the group of fish placed in this position. 
4’he flesh (especially of tho young) is often valued as an article of food; tho fins 
are employed in making jellies and soups, mainly by tho Chinese; the livers afford 
<^hl. au oil, which when carefully prepared (more especially of certain species) is spoken 

of as a useful substitute for cotl-liver oil ; and the skin of most species is made into 
tho substance known jis Shagrekn. Tho group of fish here indicated might be 
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defined as the Sharks, Ray-fish, Skates and Saw-fish. On the other hand, fish- 
maw, which in a purified form is known under the name of isinglass (or, to be 
more accurate, fish isinglass) is a substance usually obtained from a widely 
divergent assemblage of fish. It is simply the “ sound ” or “ air-bladder ” and 
might bo prepared from almost any fish, though certain species are more highly 
valued than others. It may accordingly bo desirabh' to refer these to two 
sections :— 

{a) Shark-fins. —Day {l.c. i., 3) wrote, “ These fish are employed ns food, and 
portions of them, especially the fins, are largt^ly exported from the Indian to the 
Chinese markets. In China Dr. Cantor obser\'ed that tlie tins vv(>i*o not exclusiv ely 
selected from tlio sharks— setavhohuu —but equally from the rays- Hafohtel. 
Among those examined at Penang were found to be fins taken from the fishes 
belonging to the following genera:— Xtfi/trtia, stvtjnHfoma. 
Uhiitobotiis. Trt/*jan aiicl .Ityliobatis. Gelatine is <>htamed from the larger 
fins, glue from the smaller. All except the caudal fins ni-e cut from the 
fish at the root, so as to leave as little flesh as possible. 'I’lio n/ot is dipf)ed into 
wetted lime {chiinmn) and then the fins are drietl in the sun, and according to 
their value they iu*e divided iTito two kinds: “ wdiittC’ and “ black.” The wbito 
consists exclusively of the dorsal fins, wiiich are on both sid(As of a uniform light 
(iolour, and are expected to yield more gelatine than the other fins, d’he pectoral, 
ventral and anal fins pass under the denomination of “ black fins ” ; the colour, 
however, varies from buff to grey or brown, and most of them are of two different 
colours, the upper surface being dark and the lower liglit. The black fins of 
course are the most numerous, and supposed to yield a com])arativ^oly small 
quantity of gelatine.” In another passage Day {lx. i., 5) remarks :—” The 
fins of the sharks are removed and dried in the sun. Strips of the flesh are also 
salted as food and the livers boiled down for the oil they contain.” “ Some forms 
of largo sharks, as /core#•</«, which have the edges of their broad teeth sharp or 
coarsely serrated, cannot bo captured by nets, as they at once cut their way out. 
Hut nets are suitable for stich species as ])ossoss conical teeth ; these last may 
likewise be taken by baited hooks attached to cords composed of many strands, 
through wliich the teeth pcaietrate but do not cut.” A curious cinnimstance 
regarding the special nets used on the coast of Ixarachi may bo ia'ire mentioneil, 
namely that they are made very largely of the fibre derived from tUiiofnutiM 
ttvovvva (see p. 20()), a fibre hardly utilised in any other part of India, but the 
place of whicli is taken in Kastern India by rhea fibre (see p. 157), both fibres 
being seletded on account of their great strength and durability under water. 

The following are the chief Indian fish that afford “Shark-fins ” :— ivtubafi** 
navin€tri (Day, l.c. i., 59), the Devil Fish ; tUtyurinH yarvetili {l.c. i., 194), the 
fresh-water shark, the hunch ot gunch; i’arvhavinn nvutiiietts {l.c. i., ll), ashark 
of the coast of Sind and the Indian Ocean ; yatiyettviiH {l.c. i., 13), one of the 
most ferocious of Indian sharks; limbatuH {l.c,. i., 17); t'. int'ianoytortiH 
{l.c. i., 14), caval sorrah or rainan sorrah ; and tnenisunuth {l.c. i., 1(1); 
t*ri»tts rttspItfaftiM {lx. i., 37), the Saw-fisll ; $ttivrnrn {l.C. i., 50); 

Hliynvtiobatas a urtflonfitni us {l.c. i., 41), the Mud-skato ; 11. *iJetlfU‘Usis {l.c. i., 
49), the ulain or ranja ; Tvyuou svnht'u {l.c. i., 50), the Ray ; t. uaruub {l.c. i., 53), 
the sankushf hankus; and Xyytrua luaUrus {l.c. i., 22), the Hammer-headed Shark. 

{h) Fish-maws and Isinglass (see Isinglass, p. 095).- -Vulgarly the term Isinglass 
is sometimes given to Mi(ui. The English word is a corruption of the Dutcli 
huiscnhlas { ^sturgeon-bladder). It may be obtained from many substances, and 
according to the Greeks it was icethyocolla or fish-gluo. As already explained, the 
finer qualities are the “sounds ” or “air-bladders” of fish. The true isinglass 
of European commerce is the sound of the sturgeon (.ir*ij»<'a>«*r), Hrazilian 
isinglass is derived from one or two species of stiurus, and the Indian isinglass 
from one or other of the following fishes:— 4 rius «tvuttrostris, btintittiticns, 
viPlatus, fhlvnrtms, ynyora. sona, and sayor (Day, l.C. i., 173-88). These are 
largely prepared and salted on the Western Coast (Karachi), hut at tlio mouths 
of the Ganges there is also a fair and improving trade :—Osteoyeuiosus tuiiitarlH 
{l.c.i., 190); otoiithus ntactiiatiis {l.c. ii., 127), the hi rralH of Orissa; o. ruber 
{l.c. ii., 128), the jarang-gigi (or pechepierre) of Pondicherry; rristlyoniu 
yuoraea {l.c. i., 512), the gouraka ; .Serrauus illaeuufhus {l.c. i., 449), the 
damba ; Slluudla yuuyetieu {l.c. i., 145); and the tlmbriun russellii {l.c. ii., 
110). [Of. Royle, Prod. lainglusa ; Day, l.c. {Fiahea) i., 3, 5, 7-03; Hunter, 
Imp. Gaz.y iii., 434.] 

4. FISH MANURE, —When procured in excess of demand for human food, largo 
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quantities of fish are utilised as manure near the coast towns 
as in some parts of Europe. Thurston {Bull. Mad. Mua.^ 1900, No. 2., ) 

gives much information on the extent to which the sardine is employe as 
manure, the supply ranging from 2 to 515 tons a year. Fish manure is not un¬ 
known to the coffee planters, and Mollison says that for sugar-cane culture this 
manure is much valued. The Malayas consider the fish Ki hem in #i<#ifriYi#e» (kc. 
ii., 214) as specially suitable as a manure for fruit trees. [Gf. Siramonds, VVaste 
/Vo/., etc, 155-77; Lehmann, Rept. Agri. Cult. (Jhern. Mysore, 1901-2, 14; 
Mollison, Textbook Ind. Agri., i., 107-H.] 

5. MHDICINB .—The bile of certain specitis of fish is believed to be a valuable 

medicine, especially that of tho ruhu or ru'i {M.abvo rohitn). [Cf. Taleef Shereef, 
(Playfair, transl.), 1833, 150.] Tho brine of pii^kled fish is alluded to by Paulus 
yl^ginota (Adams, transl., iii., 81). Fish diet is by tho Hindus considered safer 
for invalids than tho flesh of other animals. Tho oil prepared from many species 
is usodoAS fAH efiiciont substitute for cod-livor oil. i 

6. NOAPEf: (iVf/«/n).—In an official report issiu'd in 1902 (though not ortered 
for sale) by tho (iovornmont of Burma on tho Inland and Sea Fisheries, refer¬ 
ence is made to tho account of this preparation as given in the Dictiomtry. The 
pjissago in (piostion was reprinted direct from tho description of Tonasserim, 
written by H. Fenwick in 1849—presumably an authority on Burmoso matters of 
(he date in (juestion. 'fho recent official publication (‘numerates and describes 
some eighteen different forms of ngapi, tho particulars given occupying five pages 
of closely printed foolscap. It concludes by asking tho question, “Why does 
ngapi smell, it will be asked ? B( 3 causo, how'evor carefully tho stuff is made, there ^ 
must 1)0 always a considerable proportion of uncurod Hosh, flesh that the salt 
cannot reach. This flesh decays and rots, but tlie rest is properly cured fish.” 
To many persons preserved fish in any form is olijoctionable. The danger 
of eating a proportion of rotten uncnired flesh, however small, may bo suggestive 
of poison and doubtlo.ss dictated tho appellative “ serni-putrid fish ” used 
by Fenwick. 'The following passage from Nisbet {l.c. i., 3()l) fairly represents 
all that is known regarding tho preparation of ngapi. “ Inimetliately after being 
caught and brought to land tho lish are either scaled by hand or have the scales 
roughly brushed off with a frayed bamboo, and are then thrown into a wooden 
trough, the larger being gutted and deprived of head and fins. After being 
rubbed with salt they are packed in baskets and ])ressod down by moans of a 
board wtdghted w'ith large stones. Next morning they are unpacked and again 
rubbed with salt, then spread ovit on thin bamboo mats to dry in tho sun until the 
afternoon of the following day, when they are packed alternately with layers of 
coarse salt in largo earthenware jars placed in tlio shade. To retard tho process 
of liquefaction of the salt, the jiowdered bark of the ondon tree {MAtmea 
Mvhi/'ora) is mixed with it; but, during the three to live weeks this rough 
method of pickling is allowed to continue, tho oily brine oozing to the top and 
evaporating, sometimes becomes so full of maggots befor(‘- drying up that fresh 
supplies of salt have to bo added. The scaleless sihu’oid mud-fishes are those 
most easily treated in tliis way.” 

“ (Ireater care is taken in the preparati<3n of ngalJialauk {i'lupva paiasah), 
the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned, 
and then salted and sun-dried before being spread between thin bamboo mats and 
pressed for about three da 3 ^s. These dried fish {ngacJiauk), the daintiest of 
Burme.so condiments, are both in prejiaration and in transport handled separately, 
whereas the stinkingly olTensivo ngajn is sold in bulk, in baskets and sacks. Both 
varieties are cookeil by roasting or frying when used to flavour the meal of boiled 
rice.” 

“ Along the 'Tavoy and Morgui coast a finer quality of fish-paste is made with 
shrim]iH and prawns, which are worked up with salt when half-dried in the sun. 
As this i.s oaten uncoolmd, it is termed seinsa or ‘ raw food.’ Tho more carefully 
prt^partxi piiste, made wit h selected small prawns, is frecjuently used with curry and 
ric(( as a chutney by Kairojioans all along tho iMalay coast, where it is known as 
halachong ; and of recent years it has competed wdth caviare as a bonne bouche 
in the boulevard restaurants of Paris.” [Cy. Mandelslo, Travels, 1639, in Olearius, 
Hist. Muscovy, etc., 121 ; Synies, Emb. to Ava,, 1795, ii., 371 ; Crawfurd, Journ. 
to Ara, 1834, ii., 176 ; Gaz. Upper Burma and Shan States, ii., pt. i. 433.] 

7. FISti-OIL may bo referred to two sections :— 

(<t) Shark, Ray and Skate Oils, —These are sometimes treated separately or 
mixed (as procured). In the former case an oil is often prepared from some of the 
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specios that might bd used as a substitute for cod-liver oil. Thus, for example, 
Day {l.c, i., 6) says : “ At Calicut, medicinal fish-liver oil of an excellent quality was 
formerly manufactured, a small factory for this purpose having been constructed 
at that station in 1854, and the livers of sharks and saw-fishes were purchased 
from the fishermen. The abundance or paucity of these fishes evidently de¬ 
pended to a very great extent upon whether sardines were or wore not present, for 
these latter forms of vimteitiw are very capricious, sometiinos forsaking the coast 
for several successive years, and then as suddenly reappearing in countless 
millions. No livers under 40 lb. weight were accepted at the factory, as the 
larger ones gave proportionally a greater amount of oil than the smaller ones ; 
sometimes livers of a great size were purchased. Ono weighed 290 lb., and 
another from a female saw-fish, 14 feet long, 185 lb.” The fish included in 
this paragraph have been enumerated under Fish-maws and Shark-flns al:)ove. 

(5) Other Fish-oils. —The livers, or the whole fish, of certain specios that do 
not belong to the above group are known to afford excellent oils. Theso are 
mainly used for illuminating purposes, but some are of superior quality and 
may be even employed as articles of food. Such oils appear to bo made of salt¬ 
water fish, all along the coast of India, and from fresh-water species, along the 
channels of the chief rivers. The following are the fish most highly spoken of 
as affording oil; —Uurbtts vhoia {l.c. i., 317), the Bitter Carp of the rivers of 
India ; cimten finthriata {l.c. i., 373), the Sardine ; i’. Hisha {l.c. i., 376), the Sable 
or Hilaa ; <’• tongireps {l.c. i., 373), the Malabar Oil Sardine; i ghiutu vt>tn»nert*onii 
{L.c. ii., 211), the Seer or konain; rohitti (Z.c. i., 262), the ruhu of Indian 

rivers ; siinufiitt oangetira {l.c. i., 145), foimd in the estuaries of India and Burma, 
the oil of which is much valued as a medicine. 

Trade in Oil. —Thurston gives the fullest and most recent account of the Fish- 
oil trade of India. The following passage may, therefore, bo abstracted from 
his most interesting and useful report:—‘‘ Hundreds of tons of fish-oil are said 
to have been annually exported from Cochin in former years, and I find that 
the average export thereof in the five years 1856 to 1801 was 19,630 cwt. 
The oil trade is, however, reported to be decreasing year by year. In some 
seasons the sardines arrive off the coast in enormous numbers, or, for several 
years consecutively, they may be present only in quantities sufficient for pur¬ 
poses of food. The result of this irregularity is that ono very important element 
of success in commercial undertakings—regular supply—is wanting. In some 
years largo shoals of sardines appear, and suddenly disappear. (Contracts for 
the supply of oil are made on the arrival of the fishes, and, in the event of 
their disappearance, the contractor loses heavily. The Natives of Cochin say 
that formerly the sardines always arrived regularly, and remained throughout 
the season. And the fishermen’s belief is that they are at the present day 
frightened away by the numerous steamers which call at Cochin, and retire 
in search of a less distiubed spot. In addition to steam-boat traffic, noises in 
boats, ringing chinch bolls, artillery practice, the erection of lighthouses, gutting 
fish at sea, using fish as manure, binning kelp, and the wickedness of the people, 
have been charged with being responsible for a falling off of the fish supply. 
But, as Mr. Fryer naively remarks, of theso alleged causes, only the last, it is to 
be feared, has boen, and is likely to bo, a permanent factor in the case.” 

“ The preparation of the evil-smelling fish-oil is carried out in large iron 
cauldrons, in which the fish are boiled with a little water. The oil, as it exudes, 
rises to the surface, is strained through cloth, and stored in barrels. The residue 
in the cauldrons is preserved, and utilized as manure for cocoanut gardens, paddy 
(rice) fields, etc. A rougher and cheaper process of oil-extraction, by which the 
cost of cauldrons and firewood was saved, has practically been put a stop to as 
being an offensive trade. This process consisted simply in putting the fishes into 
a canoe, and exposing them to the influence of the sun until decomposition set 
in. The oil then rose to the surface, and was removed with a scoop. By this 
crude process a comparatively small quantity of the oil was extracted. A portion 
of the manufactured oil is consumed locally by boat-owners for smearing their 
boats, so as to preserve the wood and coir ropes (made from the fibre of the cocoa- 
nut husk) with which the timbers are stitched together. But the bulk is exported 
to Europe and some Indian ports. The Natives believe that the oil returns from 
Europe, masquerading in the guise of cod-liver oil.” [C/. Eastern Indie., i., 229 ; 
Buchanan-Hamilton, 3VIS. pub. by Day in Hunter, Stat. Acc. Beng., xx., 85: Japanese 
Sardine Oil, in Journ. Soo. Chem. Indust., 1887, vi., 372 ; Thurston, Bull. Mad. 
Mus.f 1900, No. 2.] 
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FISHERIES OF INDIA 

8. POISONS OR INTOXICANTS USED TO KILL FIStl.-TYie following are the 
plants often used in India to kill fish:— AlhizxlamHputata, and procera; A NatniWn 
f'ttrcuittn, w. & A. (the seeds boiled in rice and made into a paste); Baianifen 
HojcburyhU, Planch ; Barrlniftonin racemosa, Bl. (seods mixed with bait); Bas&ia 
hutyruveu, Roxb. (bark usod in Sikkim) ; Berberlft arlHtnta, DC. (bark) ; Crota~ 
hifiti pattUulata, Willd. (according tO Hooper, plant used) ; IPerrltt elUptiea, Benth. 
(bark and flowers); iPiotipyt'OM montanu, Roxb. (fruits) ; Euphorbia TirucalH^ 
Linn. ; Eluyyea ijeuvopyrun, Willd., and E. tnivrocarpa, Bl. (the barks) ; Gyno~ 
vartiia ottorata, Br. (the fruit); itytiuocarpuH venenata, Qaertn. (fruit used); 
tjunioHiphon erioeephaltiM, Dene, (bark) ; MUleftia J*ifieidia, Wight (pOwder of 
bark and flowers) ; Ptuntiuiea Huberona, Benth. (seeds and inner layer of bark); 
itamlia itutnetovuin, Lamk. (bruised fruits) ; Sapiuni indieum, Willd. (the seods 
used); Spilanthen Aentella, Linn. (fruits) ; StryvhnoH Xux-votniea, Linn.; 
tf'a Inara Pine id la, Roxb (bark thrown into tanks). 

It has boon pointed out that many of these contain saponin. All are more 
or less Vicrid and bitter. It is generally held that the fish taken by this process 
are ((uito wliolosorno. The prao-tico is most reprehensible, since young and old 
are killed and inoro therefore destroyed than can bo used. [Hooper, Drugg. 
null., Nov. 1890.] 

9. ROE. —The roes of certain fish are highly prized. They are often specially 
])roynirod and sold by themselves, just as in Europe the cod-roe is a recognised 
marketable article. The fish most generally resorted to for this purpose are 
the (lard fish of Malabar {iietniriuimphan bajibni**) {l.c. i., 427), a fish found 
j)l(nitifully in the seas and tidal rivers of Bombay, Bengal and the Andaman 
islands. So again the Corsula Mullet {.fMayti eornaia) {l.c. ii., 349) or the undala, 
cormda, in-ge-li, nga-aheng, etc., which Ainslio says affords a kind of caviar 
(caviare), as also tho Common Mullet {yiayii war) {l.c. ii., 348), the kola-kende 
or vtuhlah, yields roes that are much appreciated and are sold sun-dried, 

10. SALTED AND DRIED ElSIt. —In official statistics this subject is dealt with 
under the following headings:—“Dry Unsaltod Fish,*’ “Dry Salted Fish,” and 
“ Wet Salted Fish.” One of tho most startling circumstances of the trade in 
fish is the fact that India is apparently not able to meet her own demands. 
J’erhaps no other part of the globe (of a like magnitude) possesses so varied and 
extonsiv'e a series of marine and fresh-water edible fish, nor so many forms that 
l(md thom.s(dvos readily to artificial production in tanks and ponds. In spite of 
every advantage, however, tho foreign imports far exceed the exports, thus showing 
that from one circumstance and another, India is not self-supporting in tho 
mat((‘r of fish. Whether this proceeds from unskilled methods and imperfect 
appliances, or from the want of proper regulations and protective measures, in 
the form of a b’isheru's Act, or from the restrictions that prevail in the supply 
of (;heap salt for fish-curing, or from tho climatic and social conditions of the coun¬ 
try ami j)eoplo that are naturally opposed to tho development of a fish-curing 
industry, are points of a highly controversial nature. The late Dr. Francis Day 
was of oi)inion that tho Bengal supply liad steadily declined, since tho first decade 
of tho nineU'cnth century, when Buchanan-Harnilton conducted his survey 
of that province and wrote his Fishes of the ilanges, owing, Day thought, to 
the solfisii and destructive systems that were allowed to prevail. Be that as it 
may, it is certain that the past twenty or thirty years has witnessed the steady 
growth of an import trade in fish which has assumed no mean proportions. 

The following, arranged in alphabetical sequence of their scientific names, are 
tho more important fish sold in salted condition :— I'^tobatiH narlnari {l.c. i., 59) 
tho Devil Fish ; .lyian vwlataM {l.c. i., 174), .4. wrrf/or and A. Hona {l.c. 178-9)* 
i'hatavMMaH ehaeaada {l.c. 380), the Indian Herring; ChryHophryn berda {l.c, 
ii. 44), tho Grey Perch; ClariaM tnagar {l.c. i., 115); i'ybiam yattatutn 
{l.c. ii., 210), Seer or seir ; VynogioHHaH sp. {l.c. ii., 452), the Soles known in 
South India as mdnthal ; Egaaia daarn {l.c. ii., 188), the dacer karah, Coro- 
maiulel ; iJvvren fllataentoHaN {l.c. i., 537), the Udan ; Harpotlon nehereuH 
{l.c. i., 412), the Bummolo, already discussed; l..atJanaM argentimaealatu» 
{l.c. i., 472), tho Hod Kock-cod; i,. Jahngarah {l.c. i., 474), the purruwa; Jftitgii 
eorsata {l.c. ii., 349), the Mullet; Prifitin eanpidataa {l.c. i. 37), the Saw-fish; 
tthynchobataH dJeddenNin {l.c. i., 40), the ulavi ; Saceobt'anchuo fooniHo 
{l.c. i., 125), the Scorpion Fish; seiwna bieekeri {l.c. ii., 112), the aoh-li; scomber 
taierolepidotas {l.c. ii., 203), til© Mackerel or ila ; Stromateutt cinereua {l.c, ii., 
198), the Silver Pomfret; s. niyer {l.c. ii., 199), the Black Pomfret; s. sinensio 
{l.c. ii., 197), the White Pomfret; Traehynotas ovatan {l.c. ii., 179), the 
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kutili or mukalUparah ; T»*ieHiurns Haumein {l.c. ii., 134), the Puttiah ; 

Trichogaster fantiiatHM {l.c. ii., 372), the kolisfia, nga-phyin-thaleb —one of the 
fish made into ngapi ; Trygou unvititk {l.c. i., 63), the Ray-fish, aankuah. 

Thurston {l.c. 1900, No. 2, 116 et aeq.) should be consulted for particulars 
of the Indian methods of fish-curing. The bulk of the trafiic, he says, takes 
place between September and March. 

11. FISH SCALES. —The scales of the mahaair {Barbus tor) are said to be 
employed in the manufacture of playing-cards. They are cut into circular pieces Playing-cards, 
about 1J inch in diameter, painted and varnished. The centre of the trade in 

this curious commodity appears to be Shahabad. In the Deccan the large 
scales of a carp are used in place of glass for windows. The scales of the Bleak 
and the Dace are in Europe employed in the production of a substance known Artificial 
as Essence d’Oriont which is utilised in the manufacture of artificial pearls. Pearls. 

[Ind. Art at Delhi, 1903, 202-5.] 

12. SEA FISH. —So many of tlio fish tliat should fall into tliis position will 
be enumerated under other headings that it is hardly necessary in this place to 
do more than mention a few of the more important species ;— -tthertua forsUam 
{l.c. ii., 338), also Knyrnunw iutiiras {l.c. i., 394), both called Whitebait by 
Europeans in India ; VhanoH saimoueuM {l.c. i., 403), the Milk Fish or White 
Mullet ; Chatoessas eitavatutu {l.c. i., 386), the Indian Herring; vittitva 
flmbriafa, Hte- and longteejts {l.c. i., 373—4), Sardines ; t'ybiatu gattatutn 
{l.c. ii., 210) and t’. eoinntersonii {l.c. ii., 211), aeir ; t guogloHsus lingua 
{l.c. ii., 454), the Sole of Europeans in India, or kot-aralu, a fish highly 
esteemed in the coast towns of India ; Bussutnierta avuta {l.c. i., 399), the 
Malabar Sardine ; Haryottou uehereus {l.c. i., 412), Bombay Duck ; i^atrs 
raiearifer {l.c. i., 440), the Cock-up or nair, the begti; .Bugii vorsuia 
{l.c. ii., 349) and other species, the Mullet; Botyuemus iutiivus {l.c. ii., 105), 
the Rowball of Vizagapatarn, the aele, is one of the chief sources of the “ Fish- 
maws ” ; Seotubt^r tuicrolepidotus {l.c. ii., 203), the Mackerel ; SHIago sihama 
{l.c. ii., 224), the Whiting of Europeans in Madras; stroutairus riuvreus {l.c. ii., 

198), the Silver and Grey Pomfret; s. nigvr {l.c. 199), the Black Pornfret; 
s. siueusis {l.c, 197), the White Pomfret; and FpeueoiUes rittatus, the Mullet 
{l.c. ii., 25). 

13. SHAQREBN OR FISH^SKJNS. —The rough skins of many species of fish are Shagreen, 
used as a kind of sand-paper, and that of certain sharks, rays and skates is made 

into the substance known as shagreen. Tliis is a thick skin covered with hard 
enamelled papillose scales. After being ciured and stained it is employed to 
cover boxes, scabbards, sword-handles and other such purposes. In some 
respects the shagreen from the ray-fish and certain species of dog-fish is regarded 
as superior to that of the shark. In Hunter {Imp. Gaz., x., 252) mention is made 
of shagreen manufactures at Nawanagar; also in Milburn {Or. Comm., ii., 511), 

Horse-skins. The following afford shagreen :— i^ristts ruspitiatus {l.c. i., 37), 
the Sawfish ; UhyuvUobatus aurylostotnus {l.c. i., 41), the Mud-skato ; Trygon 
sepheu {l.c. i., 50), the Ray ; Xygwua mniieus {l.c. i., 22), the Hammer-headed 
Shark. Hoey {Monog. Trade and Manuf. N. Ind., 1880, 94) describes the process 
of making horse or asses’ hides into an imitation shagreen known as kimukht Imitation, 
and kirkin. 

14. SMOKED FISH. —While the art of curing fish by smoking them seems to Smoked 
have been known to the Natives of India from fairly ancient times, it cannot Fish. 

be said that it has assumed a position of such importance as in Europe. The 
hilsa or Sable, t iupea iiisha {l.c. i., 376), is the fish most noted as being in India 
cured by being smoked. The Mango-fish, Poiyuetuus imiirus {l.c. ii., 105), is 
a fish that must be oaten immediately after being caught. Accordingly, to 
allow of its being carried to a distance it is sometimes smoked. The basaa of the 
rivers of Assam, Bengal, Orissa, etc., is also a fish often smoked, but these and 
other instances are more a consequence of special demand by tlio Europeans 
than a regular Native industry. The smoke from burning refuse .sugar-cane is 
that most generally used. 

15. SOAP. —Several methods of utilising fish and fish-offal in the production 
of soap have been discussed by several writers, but no actual industry exists in 
India for this purpose. [Cf. Simmonds, Waate Prod., 148.] 

16. TAMARIND-FISH. —Fish pickled in a preparation of tamarinds is known in Tamarind- 
Indian trade by this name (see p. 1067). The species most frequently treated in this Fish. 

way are Vybiutn gutUitutn {l.c. ii., 210), the^ecr oraetrfish, and M.ates caiearif^r 
{l.c. i., 440), the Cock-up or Nair fish, the begti oi Bengal. Thurston says: “ Ip 
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the ordinary method of preparation, the fish is boiled, and, after removal of the 
bones, cut in thick slices, highly spiced and left to soak, packed in a jar. But 
the following account of a new and improved process has been sent to me by 
Mr. Sherman. Fish of all sizes can bo cured, but, for Colombo market, mackerel 
are preferred. The fish are not slit open, but neatly gutted by extracting the 
entrails through the gill-opening. They are then carefully washed and packed, 
with alternate layers of salt, in big casks, which are procured locally and sold in 
Colombo with the fish. To each maund of the fish about 7 lbs. of tamarind fruit 
{(fooakajmlly) are used.” “ The casks are stored on end and filled to the full. 
The fish is allowed to soak and pickle for four days, and the brine is then drawn 
oil until it is about a foot from the bottom, and tlius leaving enough brine to keep 
the whole cask moist when closed. Under this new system 1,658 mds. 5 seers 
of mackerel, with 375‘7 mds.of salt are used, or IS O lbs. per maund againstl2*5 lbs. 
used in the usual uest coast method of curing.” 

TfiADlS IN I'ISN .— It lias often been urged that India is most neglectful 
of her foofl rf^sourc.es in this direction. With a little care the rivers and 
tanks might become very much more important sources of supply, and 
indiscriminate and wasteful methods of fishing, both in fresh and sea 
water, account largely for the backwardness of the trade. It has 
accordingly been urged that both a Fisheries Department and Fisheries 
A(‘t arii much needed. Repeated efforts have been made and voluminous 
reports pn^pan'd with a view at least to secure for each province a 
spcanal Act to protect its fisheries (see p. 54(5). The multifarious vested 
interests of a vast population of semi-educated people are the excuses 
for existing defects. It has been said that when the people have come 
to appreciate the value of measures to secure and protect their interests, 
tlnm will b(‘- the time for special legislation ; and further, that without a 
])roper Act a h'isheries Department would have little justification for its 
(‘xisbmee. On tlie other hand, tlie claims of the fish-curing industries 
liave already bi'cn recognised by the organisation of Government fish- 
curing yards whore clieap salt may be supplied, under regulations that 
(Misurc its being restricted to the purpose intended, and these have been 
])laced under the control of the Salt Department. But in the annual 
publication Fmancial and (Commercial Statistics of British Indiay no 
hn'tory or establishment that employs less than 25 persons permanently 
is lecognised, hence the bulk of tlie fish-curing yards are excluded. Fish¬ 
curing in India, though important in the aggregate, is a domestic rather 
than a public concern. Nevertheless, in the publication mentioned, there 
wore recorded 10 companies in 1901, 15 in 1903, and 13 in 1904, employing 
on t he averagi^ about 1,300 persons annually. These were entirely in the 
Madras Presidimcy. In 1882 the prohibition against the use of natural 
saliiie earth in the ])r(‘servation of fish was issued. This of necessity led 
to some provision to replace that material and method of fish-curing. 
This was met by the Salt Department concerning themselves with the 
jirovision of flu* fish-curing yards to which reference has been made. 
The salt issued to the fish-curers was at first given at cost price, but 
in consideration of the fact that the saline earths formerly employed 
w'cre procured for the cost of collection, the salt was reduced to 6 annas 
8 pies per maund (say ()J</. for 80 lb.). It was found, however, that all 
forms of salt were not equally serviceable for fish-curing ; accordingly 
for some years complaints were general, and a decline in fish-curing having 
occurred, this was pointed to as a direct result of the Government’s efforts 
at protecting its salt interests while at the same time raising the standard of 
fish-curing in India. This subject will be found dealt with in some detail 
by Thurston. [Bull. Mad. Mas., 19(X), No. 2, 147 -52.] 
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From the reports of the Madras Salt Department we learn that 136 
curing yards had been organised at convenient centres along the west 
and east coasts of the Presidency. In 1902-3 the total amount of fish 
brought to them to be cured came to 50,374 tons, as against 68,992 tons in Amount curod, 
the previous year. The production came to 814,716 inaunds of cured fish, 
of which it is stated 631,277 maunds were consumed in the Presidency. 

Thurston gives the returns of the three most important lish as follows:— Proportion of 
Sardine, 387,300 maunds in 1896, 253 6(X) maunds in 1897, and only 
31,000 maunds in 1898 ; Mackerel for these same years, 253,857, 90,035, 
and 401,946 maunds respectively; and SeiVy 12,388, 24,321, and 8,088 
maunds respectively. It would appear that from 60 to 65 per cent, of 
the South Indian fish-curing is done in the Salt Department Sub-Division 
of Calicut (including Malabar and South Canara), such as Calicut, Canna- 
nore, Mangalore and Malpe, etc. There arc several other important 
centres such as Chicatjole, Tinnevclly, Cocanada, Chingleput, Nellore, Nega- 
patam, etc. Malpe is interesting as the centre to which the fishermen of 
Ratnagiri and Goa come for the fishing season. [Gf, Memo, prepared 
hy Finance and Commerce Dept. Ind. on the Salt Dept., Sept. 1894, 42-3.] 

The internal traffic in fish, as in most other Indian commodities, can 
alone be studied by the perusal of the official statistics of Foreign and Official 
Coasting Trade. Fish do not appear in the returns of Hail and River-borne Statistics. 
TraffiCy so that very little can be learned of the int(u-nal transactions. The 
following are the headings under which they are recorded :— (a) Fish- 
maws and Shark-fins ; (b) Fish, Dry Unsalted ; (c) Fish, Dry Salt(Ml; 

(d) Fish, Wet Salted ; and (e) Fish-oils. 

Trade in Fish-maws end Shark-fins (see p. 542).—India imports Imports, 
on an average 5J lakhs of rupees’ worth. These come from Aden, 

Arabia, Mekran and Sonmiani, Persia and Zanzibar. The highest 
record during the six years ending 31st March, 1907, was in the year 
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,200 ; 
of that amount Bombay took 1,755,877 lb., valued at Rs. 6,27,554, and 
the balance went to Sind, Madras and Burma. The imports during the 
years 1903-7 have been 1903-4, 1,588,692 lb., Rs. 5,87,444 ; 1904-5, 

1,330,326 lb., Rs. 5,05,193 ; 1905-6,1,388,365 lb., Rs. 5,25,394 ; and 1906-7, 

1,215,972 lb., valued at Rs. 4,84,465. Practically the entire imports are 
re-exported, and from 6 to 14 lakhs of rupees’ worth of Indian produc-ci 
exported at the same time. This may approximately be said to represent 
on the average a total export traffic of 20 lakhs of rupees in value. Thus, Exports, 
taking the year 1903-4, the foreign shark-fins and fish-maws re-exported 
came to 1,878,342 lb., valued at Rs. 14,36,580, and the exports drawn from 
Indian supplies came to 481,873 lb., valued at Rs. 5,14,006 ; and in 
1906-7 the re-exports came to 1,350,020 lb., Rs. 11,73,345, and the ex¬ 
ports 565,4351b., Rs. 5,13,350. Bombay is of course the chief exporting 
province, and exported out of the totals mentioned, in 1903-4,1,876,074 lb. 
foreign shark-fins and fish-maws and 49,520 lb. Indian; in 1905-6, 

1.336.804 lb. foreign, but no Indian ; but Bombay, however, is by no 
means the most important exporting centre for the Indian fish-maws and 
shark-fins. In the Indian produce traffic, Burma usually heads the list, 
and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 lb.; being followed 
by Madras with 107,582 lb. and 153,614 lb.; Karachi with 14,923 lb. and 

113.804 lb.; and lastly Bengal with 28,552 lb. and 14,768 lb. in the two 
years mentioned. The most important receiving country is of course 
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FISHERIES OF INDIA 

China (Hongkong) for the re-exported fish-maws and shark-fins, followed 
hy the Straits for the Indian. It is perhaps a significant circumstance 
that the United Kingdom has for some years taken fairly large quantities 
and even the United States have obtained supplies of these products 
dire(it from India. 

As giving a fuller conception of the Indian production, the following 
review of the traffic carried coastwise may be framed. In the year 1903-4 
the total coastwise transactions came to 1,236,173 lb., valued at Rs.6,84,179, 
but showed a decrease in 1905-6 to 875,927 lb. Of the amount for 1903-4 
Bombay alone took 1,160,667 lb., valued at Rs. 6,29,229. Of these coast¬ 
wise imports two-fifths came from Madras, one-fifth from Sind, the re¬ 
maining two-fifths equally from British ports and non-British ports within 
the Br<*sidency of Bombay. The remainder, over and above the Bombay 
transiVetions on total coastwise trade, may be said to be imports taken 
in 1903- 4 by Burma from Madras and Bengal, viz. 47,057 lb. Practically, 
therefore, the coastwise trade in shark-fins and fish-maws is concentrated 
in Bombay. It has been fairly constant for some years past, but if any¬ 
thing has manif(*stcd a tendency in the foreign imports to decrease and 
the Indian produce to expand, a satisfactory state of affairs. 

Trade in Fish .— (6) to (d) above may be exhibited as follows :— 

Foreign imports ,— In 1892-3 the imports of fish were valued at 
Its. 28,80,269 (say £193,000). Of that amount the “ Unsalted Dry Fish ” 
fs(*c ]). 542) came to Rs. 3,55,893, “ Salted Dry Fish ” (see p. 546) to 
its. 18,08,491, and the “ Wet Salted Fish ” (Ngapi, p. 544) to Rs. 7,15,885. 
In the years 1894-7 a serious decline took place in the traffic, due, it 
is believ(‘d, to the conditions that then prevailed in Bombay. 
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lb. 

llH. 

lb. 

Rs. 

lb. -i 

Rs. 

n»oo-iooi 

1,110 

1,14,108 

15,765,415 , 

17,68,132 

10,549,851 

4,31,386 

moi-iDO’j 

4,2 :> .1,8 21 

2,26,133 

17,253,310 

21,63,682 

13,411,608 

5,34,258 


2,063,08:1 

1,79,336 

15,0^9,558 

19,71,800 

15,806,408 

6,03,395 

i‘)o:i-n»nt 

4,712,:}67 

2,48,.556 

11,837,311 

15,35,308 

10,688,268 

4,38,140 

mo^-ioori 

2,870,140 

1,60,.%60 

10,330,925 

20,37,016 

11,201,305 

4,59,723 

'.)()<; 

4,i02,r,6:i 

1,01,403 

18,088,861 

26,56,013 

10,003,815 

4,36,053 


:i,889,203 

2,50,441 

14,404,055 

18,98,054 

8,711,021 

3,86,850 


Another very significant circumstance in the fish trade of India may 
l)e stated to be the fact that Bengal practically takes no part in the import 
t rallic. Burma naanves by far the major portion of all the fish imported by 
British India ; and, what is most striking, its supplies come almost entirely 
from the vStraits Settlements, and are uniformly returned at a much higher 
price than the classes of fish that go to the other provinces. Bombay is 
the chief receiving province for “ Dry Unsalted Fish ’’ and Burma for 
“ Salted Dry ” and “ Salted Wet Fish.” The imports of “ Dry Salted 
Fish ” come mainly from the Straits (into Burma) and from Arabia, 
Mekran ami Sonmiani (into Bombay). 

Foreign Exports .— There exists a small re-export of foreign preserved 
fish which in 1905-6 came to Rs. 44,584, and in 1906-7, 22,686. But 
turning from these unimportant transactions to the traffic in Indian pro¬ 
duced and preserved fish, it may be said that, if anything, the exports 
of ' Dry Unsalted ” and “ Dry Salted Fish ” from India have shown 
a tendency to improve during the past decade. In 1892-3, for example, 
they were valued at Rs. 8,97,406 ; in 1903-4 they came to Rs. 17,75,722; 
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and in 1906-7 to Rs. 15,64,747. The “ Dry Unsaltcd Fish ” goes usually 
in almost equal proportions and value from Bombay and Madras (in 
1906-7, the Bombay share came to 1,206,665 lb., valued at Rs. 1,20,490; 
and the Madras to 4,162,854 lb., valued at Rs. 2,94,235). In the “ Dry 
Salted Fish ” trade Madras takes by far the most important position. 

Out of the total exports of 1906-7, Madras supplied fish of this class 
to the extent of 9,934,728 lb., valued at Rs. 10,44,465, aud these went 
almost exclusively to Ceylon. 

Coastwise Traffic. —But to attain a fairly comprehensive conception Internal, 
of the location and extent of the Indian fisheries, it is necessary to con¬ 
sult the returns of coasting trade. It is unfortunate that no particulars 
are published of the fish carried by rail and river, as these might 
have afforded some data upon which to judge of the transactions in the 
more interior tracts. So far as is known, there are no large fish-curing 
centres connected with the fresh-water fish and fishing, so that the coast¬ 
wise traffic may be accepted as fairly representing the local trade. The 
coastwise transactions are recorded under two headings—“ Dry Unsalted ” 
and “ Dry Salted.” Under each the traffic has fluctuated considerably, 
but on the whole forward. During the under-mentioned years the “Dry 
Unsalted” has manifested a satisfactory expansion, viz., Rs. 19,85,869 in Pry 
1899-1900; Rs. 29,30,971 in 1903-4; and Rs. 25,61,334 in 1905-6; while Unsalted 
the “ Dry Salted ” have practically remained stationary—Rs. 7,87,774 ' 

in 1899-1900; Rs. 7,80,301 in 1903-4; and Rs. 7,50,975 in 1905-6. By 
far the most remarkable features are the immense traffic towards the town 
of Bombay in cheap fish, and the fairly large supplies drawn by Rangoon nombay msus 
of highly priced fish. Thus, for example, in 1905-6 Bombay imported 
coastwise “Dry Unsaltcd ijish” to the extent of 15,040,751 lb., valued 
at Rs. 6,43,159, and Burma 7,219,489 lb., valued at Rs. 18,10,459. The 
Bombay town supply was procured from British ports within the Presi¬ 
dency (Rs. 2,92,757) ; from Kathiawar (Rs. 2,60,698) ; from Daman 
(Rs. 66,044); and from “ Other Provinces ” (Rs. 22,660). The Burma 
supply was drawn from Bengal (Rs. 5,03,765) ; Madras (Rs. 7,24,770) ; 

“ Other Provinces ” (Rs. 1,94,453) ; and from the British ports within 

the province of Burma itself (Rs. 3,86,946). Turning now to the subject 

of the coastwise traffic in “Dry Salted Fish,” the total for 1903-4 Dry Salted 

came to Rs. 7,80,301, and in 1905-6 to Rs. 7,50,975. But by far the Fish. 

most remarkable aspect in this traffic may be said to be the circumstance 

that the exports are almost exclusively into Bombay, Madras and Burma, 

in equal proportions and from their own provincial ports into their 

chief towns. 

Location of Fisheries. —It may, in conclusion, be inferred, from 
these observations, that the fisheries of India are mainly along the west 
coast from Kathiawar to Travancore ; that Burma is the least self-sup¬ 
porting of all the provinces and demands from external sources a superior, 
not an inferior quality of fish ; and lastly that Bengal, while it takes very 
little share in the export traffic in fish, produces apparently enough for 
its own necessities, since it practically imports no fish either from foreign 
countries or from other Indian provinces. 

FCENICULUM VULGARE, Gaertn.; FI Br. Ind., ii., 695 ; D.E.P., 

Rec. Bot. Surv. Ind., i., 200 ; iii., 64, 220 ; Duthie and Fuller, Field and 406-7. 
Garden Crops^ iii., 43, t. Ixxxii. ; Duthie, FI. Upper Gang. Plain^ 394 ; • 
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Cooke, FI. Pres. Bomb., i., 572-3; Firminger, Man. Gard. Ind. (ed. 
Cameron), 166; Umbellifer^e. The Fennel, saunf, hari saunf, sonp, 
rnauri, pan-muhori, hari-shopha, variari, hadisliep, hadisopu, azpa, hadyan, 
sohikire, shomhu, pedda-jila-kurra, sa-meit, madhurika. A perennial which 
attains a height of 5 to 6 feet, commonly cultivated throughout India, at 
all altitudes up to 6,000 feet, and also found wild. 

This plant sooms to bo grown only in small patches, on homestead lands, 
as a cold-woathor crop. Firminger informs us that it thrives well in Bengal, 
and wliore once grown will come \ip each cold season afterwards, from self- 
sown seed. The seeds should bo sown in October on the plains, and in March 
and April on the hills. Of the United Provinces, Duthie and Fuller inti¬ 
mate that fonnol is extensively cultivated during the cold season in garden 
patches. In Bombay, the chief localities are Khandosh and Gujarat, but it is 
also grown in the Deccan. , 

hcnnol fruit yields about 3 per cent, of volatile oil, which consists of 
aiirthol or anise caTtiphor and variable proportions of a liquid isomeric with 
oil of turpentine. The oil is used in Furoj)o in the manufacture of cordials 
and enters into the composition of fennel water, which is known in India as 
rnuhori-ka-ardk or arak badiati. [Cf. Thorpe, Diet, AppL Chem.y 1900, iii., 12 ; 
Schimmel Co., Semi-Ann. Rept., Oct.-Nov. 1897, 27-8; Oct.-Nov. 1902, 42-3.] 
3'he fruits and oil are stimulant, ar(>matic and carminative, used largely 
as flavouring agents to medicines. The root is purgative and the leaves 
diuretic, [f ’/- Rh<irnmeo(p hid., ii., 1890, 124-7 ; Dutt, Mat. Med. Hind., 1900, 
174; White and Humphrey, Pharmacop., 1904, 203.] 

4’lie exports are not very important. During the five years ending 1903-4 
(la y ranged from 3,355 cwT., valued at Rs. 29,277, to 14,085 cwt., valued at 
Bs. 1.10,370, but ha\c since declined to 10,974 cwt., valued at Rs. 1,09,735 in 
1900-7. (^lylon is usually the most important receiving country, though during 
l90!{-4 and 1901-5 the linilod Kingdom took the largest amounts, viz. 5,390 cwt. 
atal 10,521 cwt., but in 1900 7 took only 522 cwt. Outside the British Empire, 
(l(w?nany is the only country that need bo mentioned. In 1903-4 it took 1,424 cwt., 
and in 1900-7, 2,272 cwt. Practically the whole of the exports go from Bombay. 


G 

GARCINIA, IJini.: FI. Br. Ind., i., 259 70; Roxb., FI. Ind., 
li., 618-30; Gamble, Man. Ind. Timhs., 49-55; Cooke, Gums, Resins, 
etc., Ind., 1871; GuttifervE. A large genus of evergreen trees of the 
tro])ic8, none of tlie specie.s extending to the Panjab or the United Pro- 
vince.s, aiid few even to the North-East Himalaya. There are thirty-six 
species, most of which contain a yellow juice, which generally gives a 
more or le.ss useful pigment -the grades of Gamboge. 

G. Gambogia, u. n/. , Talbot, TAst Trees, etc., 1902, 27; Cooke, FI. Pres. 
Potnh., 1903, i., 77 ; Brandis, hid. Trees, 51. Tlio hila, aradal, manthulli, pona- 
puli, iipdiji nutra, dharamhe, ghorkpulli, gorakkapulli, goraka, etc. A small 
evergreen tree of the western coast and Ceylon, ascending to 6,000 feet on the 
Nilgiris, It is said to yield a yellow, very adliosivo Gum, which is valueless 
as a ])igment hocause insoluble in water. It is, however, soluble in spirits of 
turpentine, and thus forms a beautiful yellow Vaunish. It also gives an Oil 
used in modieine. 'The Fruit is edible and of a pleasant acid taste. It ripens 
during the rainy .season, 'hho rind of tho fruit is employed as a condiment 
and oaten with fish as a sulistituto for tamarind. The Wood is grey, sometimes 
patched with red, smooth and close-grained. Beddome remarks that it would 
ho useful for common furniture. [Madras Weekly Mail, May 16, 1901.] 

G. Cowa, Soxt). ; Rfc. Pot. Surv. Ind., 1893-1902, i., 56 ; 1903, ii., 82; 
Prain, Peng. Plants, 1903, i., 247; Firminger, Man, Oard, Ind., (ed. Cameron), 
1904, 289 ; Brandis, Ind. Trees, 52. A tall evergreen tree with a round stem. 
It occurs in Bengal, Assam, Cliittagong, Burma and the Andaman Islands. 
In Bengal it is tho cowa, and in Burma the taungthaU, ma-dow. It produces 
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a yellow Gum which is insoluble in water, but with spirits of turpentine gives Gum. 
a beautiful and permanent yellow Varnish for metallic surfaces. In certain Yellow Varnish, 
districts the bark is employed to produce a light-yellow Dye used in colouring Dye. 
cloth for the garments of Buddhist monks. Duncan {Dyea and Dyeing, Assam, 

1896, 25) mentions that its use in dyeing is unlmown in that province. The 
Fruit ripens at the beginning of Juno, and is of the size and form of a small Fruit, 
orange. It is acid in taste, but otherwise good, and makes a very fine preserve. 

The Wood is not used for any oconomic purpose. Timber. 

G. heterandra, Wall. An evergreen tree of the hills of Burma up to 
3,000 feet. It is the thanattaw or tha-nat-tau, and yields a superior quality of 
gamboge sometimes called Arakan. [Cf. flanbury Journ. Agri.-Hort. Soc. Jnd. Arakan 
{Proc.)y 1859, X., 121.j A sample from Tavoy, when analysed, gave:—resin 
76*5 per cent. ; gum 23*5. [Gamble, l.c, 55.] 

G. indica, Chois. ; Rec, Bot. Surv, Ind,, i., 53, 56; Nairne, Flowering Kokam 
PL W. Ind„ 1894, 25 ; Woodrow, Card, in Ind., 1899, 174-5 ; Cooke, Butter. 

FL Pres. Bomb., 1903, i., 76; Keiv Mus. Guide, 1907, 21; Kokam Butter, 

Mangosteen Oil or Brindonia Tallow Tree, kokam, ratambi, amsul, bhirand, 
katambi, bhirandel, murgal mar a, dhufadi-enne, murinahuli, brinddo, etc. 

This slender tree with its drooping branches is found in the forests of tho 
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially in tho 
southern districts of the Bombay Presidency. It thrives particularly well on 
the lower slopes of the Nilgiris, and a writer in Indian Gardening (March 16, 

1899, 108) recommends its cultivation for tho fruit as a by-product on lower 
elevation estates. From tho Seeds of the fruit a valuable Oil is extracted known Seeds, 
as kokam butter. It is obtained in one of several ways by boiling, churning, 
or simply pressing the seeds in an ordinary oil-mill. In the Indian bazArs 
it is found in the form of ogg-sha]>od or oblong lumps, of a whitish colour, at 
ordinary temperatures, firm, dry and friable, yet greasy to the touch. Examina¬ 
tion of the glycerine under the microscope proves it to bo crystalline. Usually 
it contains a considerable amount of impurity, but by filtration it may be ob¬ 
tained perfectly pure, transpoT-ont, and of a light-yellow colour. It molts at 
98° F. According to Fluckigor and Hanbury it contains stearic, myristic and 
oleic acid. In medicine it is considered nutritive, demulcent, astringent and 
emollient. It is also used as a substitute for cod-liver oil, and in the preparation 
of ointments. The Fruit, sometimes called tho wild mangosteen, has long boon Fruit, 
considered an article of food. Garcia de Orta (1563) refers to it under the name 
of hrindols, and in his note on Linschoten’s account of Indian fruits Paludanus 
(1596) calls it hrindoijus and speaks of its sour taste—it is called hrindao in 
Goa to-day. Woodrow mentions that a statement made by Graham in the 
Bombay Courier (June 12, 1830), to the effect that it is used at Goa for adul¬ 
terating ghi, had been denied by a writer in The Indian Times. At the present 
day the dried fruit is used as a condiment in curries, and in the preparation 
of acidulous drinks. A considerable trade in kokam butter is carried on by 
the Goanese. \Cf. Pharmacog. Tnd., 1890, i., 163-7 ; Moodoen Sheriff, Mat. 

Med. Mad., 1891,45-6; And(^s, Veg. Fats and Oils, 1897, 216, 218; Waring, 

Baz. Med. Ind., 1897, 83-4 ; Wright, An. and Veg. Fixed Oils, Fats, etc., 1903, 

299, 353 ; Imp. Inst. Tech. Repta., 1903, 128, 132.] 

G. Mang’ostana, Zinn./Nairne,Lc.25; Woodrow,Lc. 173; Firminger, Mango- 
Man. Gard.Znd.(ed. Cameron), 1904,289; KewMus.Gwtde, 1907,21. Mango- steen. 

Steen, mangustan, mustah, mengkoj), mimbu, youngzalai, mangyis. An ever¬ 
green tree of the Malay Peninsula, indigenous to the Molucca Islands. [Kew 
Bull., 1898,26.] Fairly extensively cultivated in Burma (Tenasserim) and 
in a few special localities in India, such as the Barliar gardens, Nilgiri hills. 

Though frequent efforts have been made in Bengal and Western India 
to grow this tree, it has not been known to fruit successfully. In Ceylon, 

Trinidad and Jamaica better results appear to have been attained. A 
warm moist, insular climate seems essential to success. In the open 
plains it does not thrive so well as in valleys with light shade. Is liable 
to the disease known as^amboge canker. 
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It is propagated by seed, grafting or inlayering, and on rich loamy, well- 
<irained soils. The tree is commonly said to bepn to bear when from 7 to 10 
years, or, according to other experience, not until it is 15 to 20 years old. It 
may continue to yield thereafter for 50 to 100 years. The fruiting season is 
June to September. Rich cultivation is essential, such as manure once a year. 
Care must also be taken in picking the fruit, since until the rind has hardened 
Yiol«J. it is delicate—a fall may often be fatal to any idea of preservation. The yield 

has been variously stated. A writer in Indian Gardening speaks of trees planted 
25 by 25 feet yielding 1,000 fruits an acre, with a net profit of £2. A writer in 
The Planter^ on the other hand, affirms that each tree may give an annual income 
of £2 to £5. Gamble observes that according to Heifer one tree may yield 1,000 
fruits yearly, valued at Rs. 3 per 100. At Barliar a tree has been reported to 
have given 1,200 fruits. The fruits are usually strung by a bast fibre, being 
tied between tlio thick, hard, calyx teeth and the fruit; bunches thus formed 
are hung up to mature. If intended to be transported, these bunches should 
be p'jickod in baskets along with wet moss, and dispatched the day they are 
Fruit 8ont to plucked. Some years ago a consignment of fresh fruits was sent to London 

Knglrtiid. from the West Indies, but apparently no trade has as yet been organised. As 

an article of food, the fruit is highly esteemed both by Europeans and Natives, 
and is considered by many persons the most delicious of Eastern fruits. Ships 
coming from tlie Straits bring it to Rangoon and Calcutta, but by the time they 
roach tlio latter yiort the fruits have lost their true flavour, and are often very 
bitter, through the formation of layers of yellow gamboge between the pips. 
A considerable trade is done, however, and the price ranges from Rs. 3 to as 
I’roscrvod. much as lIs. 10 a hundred, according to season and quality. Recently an 

attoinyit lias boon made to presorv^e the mangostoen, and a little more enterprise 
might make this an important industry. Traffic in rnangosteon is, in fact, very 
ancient. Tavernier (Travels Ind.y 1076 (ed. Ball), ii., 287) speaks of the fruit 
as abounding in Siam. 

MiacriH powerful tanning material, and an attempt has been made to 

“ utilise the iintuenso (yuantitios available in Burma and the Straits. [Cf. Agri, 

Lcdg., 1002, No. 1, 14.] Tlio chemistry of the rind was investigated by Schmidt 
in 1855. It contains tannin, resin, and a yellow crystallisable principle, man- 
gostin. Jn medicine the rind or entire fruit is employed in the production 
of a syriqi that is u.sod in chronit^ diarrhoea and dysentery. [Cf. PJiarmacog. 
Ind., i., 107 ; Yearbook of Phartnacy^ 1892, 107 ; 1900,300 ; Settl. Pepts. Amherst, 
1893, 47 ; Ca/f. in Singapore, Agri. Pull. Straits, 1902, i., 373 ; Nisbet, Burma 
under Brit. Pule and Before, 1901, i., 352 ; Hawaiian For., 1905, ii., 91 ; Trap. 
Agrist., 1905, xxv., 259-00.] 


Gamboge. G. Morelia, Besr,; Talbot, List Trees, etc., 1902, 27 ; Cooke, l.c, 
77-8; Gamble, l.c. 55; Brandis, Ind, Trees, 1906, 53. Indian Gamboge 
Tree. Tlie vernacular names may be thus grouped :—the tree— arsinagurgi 
mara, aradal, punar puli, kankutake, daramha, tha-inen-gut: the resin— 
ghoU'ighauhd, ausaraJierevan, revachinnisird, makki, ireval - chinip - pal, 
sanato-si, ruhhirevdnd, farfiran, etc. An evergreen tree of the forests of 
the Khasia hills. Eastern Bengal, the West Coast and Ceylon. The 
Gamboge of b]uropean commerce comes from Siam, and is obtained from 
Ilentfufrt/B Hook., /. (Keiv Mus, Guide, 1907, 20). 

(uun-nsin. ^ From the Gitm-resin is produced the gamboge of medicine and the arts. 

That substance has boon known almost from classic times. Of European writers 
it was first montionod apparently by Clusius (1605). It is referred to in Chinese 
works as far back as the end of the 13th century. The gum is not collected to 
any material extent in the forests of India, and the chief supply comes, therefore, 
Horn Siam. Before the resin can be gathered, the trees must bo some ten years 
Tiipi'»iv;». old. Tapping is carried on during the rainy months, June to October, when the 

sap is vigorous, by cutting a spiral line round the trunk from a height of about 
ton foot abov'o the ground. Down these grooves the resin trickles in a viscous 
stream into hollow bamboos placed at the base. From these it is decanted into 
smaller bamboos, and left for a month or so to solidify. To remove the gamboge 
the bamboo joints are placed over a hot fire, which causes them to crack, when 
Pipe Gamboge. ^ round stick of gamboge is obtained from each — the Roll or Pipe Gamboge 
of commerce. This method does not seem to be employed in India, where only 
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small incisions as a rule are made, and the resin collected in small tear-drops. 
In Ceylon it is procured by cutting here and there a thin slice oil the bark and 
scraping away the rosin which collects on the exposed surface. Cake and 
Granular Gamboge are thus obtained, but both these are loss pure than Siam 
pipe gamboge. The best commercial samples of the pipe gamboge are of a 
rich brown colour externally, dense and brittle, with a conchoidal fracture of 
a reddish-yellow colour, odourless and tasteless at first, then acrid. Mixed 
with water it forms a yellow om\ilsion. Hurst {Painters' Colours, Oils, etc,, 
1901, 461) gives an account of the chemistry. Analysis shows it to contain :— 
moisture, 2'50 per cent, ; mineral matter, 1*05 ; resin soluble in other, 66 05 ; 
wax soluble in alcohol, 4'31 ; gum, 26-03. Gamboge dissolves in ammonia with 
a yellow colour, and this solution produces yellow and red dyes with zinc, alumina, 
and lime mordants. The average London quotation for Siam gamboge varies 
from about £6 10«. to £10 per cwt. 

In Medicine, gamboge is employed as a hydragoguo and drastic cathartic 
and anthelmintic. From the seeds a somi-solid Oid or fat is obtained, used 
as a lamp-oil or a substitute for gfiL \Cf, Milbnrn, Or. Comm., 1813, ii., 507 ; 
Cooke, Quma, Resina, etc., 1874, 41-4, 46-8 ; Moodoen Sheriff, Mat. Med. Mad., 
1891, 43-4; Pharmacog. Ind., 1890, i., 168-70 ; Trop. Agrist., 1895-6, 
XV., 216-7, 319 ; Yearbook of Pharmacy, 1897, 177-8 ; 1899, 164-5 ; Livacho, 
Manuf. Varnishes, Oil Crushing, etc., 1899, 77-8 ; Moritz Lowinthal, Ueher das 
Oummigutti, 1900 ; Chem. and Drugg., 1901, lix., 102 ; Allen, Comm, Organ. Anal., 
1901, hi., pt. i., 461-3 ; Barry, Legal Med. Ind., 1902, i., 532, 558 ; Mitchell, 
Animal and Veg. Fats, etc., 1903, 299 ; Blyth, Foods, 1903, 353, 491 ; White 
and Humphrey, Phamnacop., 1901, 543; Tschirch, Die Harze tind die Harze- 
behulter, 1906, ii., 833-50.] 

G, Xanthochymus, Hooh., /. / Rec. Bot. SuriK Ind., i., 336 ; Talbot, l.c. 27 -8 ; 
Cooke, l.c. 78 ; Prain, Beng. Plants, i., 247 ; Firminger, l.c. 290. The dampel, 
tamdl, tepor, manhola, tavir, iwara memadi, mrfkki, jandgi, madaw, etc. A modi\im- 
sized evergreen tree of K. Himalaya and E. l^ongal ; from Kanara south, through 
Coorg and the Nilgiris; also in the N. Circars, Burma and the Andaman Islands. 

A large quantity of an inferior gamboge is obtained from the Gum-kksin of 
this species. In Assam it is extensively used as a Dye. The Pliakials of Lak- 
himpur also employ tho bark to produce a bright yellow. Tho mordant used 
is the green leaves of ffraiuajpoi-u {bhornrali). \Cf. Duiu^au, Dyes 

and Dyeing, Assam, 1896, 26.] The Fruit is utilised in medicine either fresh or 
dried, and also eaten as a Food. It ripens in January and February, and is some¬ 
times used in place of tho tamarind for preparing curry, and this fruit, as also 
that of «. pa ion lata, are used in the preparation of vinegar (see p. 1109). 

GEM-STONES.— Holland, Rev. Min. Prod. Ind., 1898-1903, in 
Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 106-9; also Imp. Gaz., 1907, iii., 
160-3. Holland states that the most important of the precious and 
semi-precious stones of India are amber, jadeite and ruby. “Tho only 
precious and semi-precious stones at present mined in India are the 
diamond, ruby, sapphire, spinel, tourmaline, garnet, rock-crystal, and tho 
various chalcedonic forms of silicon, jadeite and amber” (sec p. 64). The 
Pearl, though not a mineral but an animal gem-stone, may be describe<l 
here. In the present article, therefore, a classification into Major and 
Minor gems may be adopted advantageously. Under the heading of 
Major Gems will be taken up in alphabetical sequence —Beryl, Diamond, 
Pearl, Kuby, Sapphire, Spinel, Topaz and Turquoise ; under Minor 
Gems —Garnet, Jade, Lapis Lazuli, the Quartzose minerals (Rock Crystal, 
Agate, Onyx, Jasper, etc.), and Tourmaline. 

Total Trade .—The value of the precious stones found annually in 
India does not apparently equal the value of the unset stones and pearls 
imported. The Imports in 1903-4 amounted in value to Rs. 1,52,15,502, 
and in 1906-7 to Rs. 93,38,103, and came chiefly from the United King¬ 
dom, Arabia, France and Persia. The share of Bengal was Rs. 94,62,278 
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in 1903-4, and Ks. 6,05,482 in 1906-7; of Bombay, Rs. 55,02,591 in 
1903-4, and Rs. 84,49,271 in 1906-7. The balance on the totals of the 
Exports. years named went to Burma. In the same years the Exports (Indian 
merchandise, inoludin^^ Jade) amounted to Rs. 9,25,257 and Rs. 18,81,608, 
and the re-exports to Rs. 92,118 and Rs. 2,57,598. 

/. MAJOR OEMS. 

1. Beryl.— Ball, Man. Econ. Oeol. Ind., 1881, iii., 520-2; Holland, 
Lc. 107-8. The sahzd, famoa, fastiki kerasi. 

Aqua- Prof. Cyiurcii writes rno that beryl includes not only the rich green emerald, 

marine. but also the sea-green aquamarine as well as the white, and the bluish varieties 
of a mineral spocie.s, which is a silicate of alumina and another earth, now generally 
called boryllia. 

According to Holland, the palest varieties are common in the granite peg¬ 
matites of India, liut the crystals are too fissured for use as gem-stones. The 
only placV's where attempts have boon made to oxcavato pegmatite solely for 
its aquamarines are at Padyiir (Pattalai) near Kangayam, Coimbatore district, 
and at difTerent ])laces in tho Toda hills in Rajputana. [CJf. Linschoton, Voy. 
K. Tnd., 15U8 (od, Tfakl. 8oc.), 1885, ii., 188 ; Tavernier, Travels^ 1676 (ed. 
Hall), 1880, ii., 104 ; Milburn, Or. Cormn., 181.3, ii., 288 ; Watt, Min. Rev. Ind., 
180‘1, 16; 1805, 30; 1806, 38; 1807, 36 7.] 
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2. Diamond.— Ball, Man. Earn. GeoL Ind., 1881, iii., 1-50; Ta¬ 
vernier, Trairls, 1676 (ed. Ball), ii., 431-64 ; Rec. Geol. Surv. Ind., 1889, 
xxii., pt, 1, 1 2; pt. 4, 282-3; 1890, x.xiii., pt. 2, 69-72; pt. 3, 153-6; 
Ifolland, l.(\ 108; also Imp. Gaz., iii., IGO-l: Watt, Mem, Res. Ind., 
1894, 23 I; Mm. Rev., 1891, 16-7; 1895, 39; 1896, 38-9; 1897, 37; 
him, almas, hirdka, ote,. 

.S«i/rcf5.- - India was the first and for long tlio only source of diamonds known 
to Kuro[)(uin nations, and most of tho great historic diamonds, tho Koh-i-niu*, 
th(» Orloff, th(^ I’itt, etc;., were obtained from that country. Many of the early 
Indian explorations hy Europeans were primarily conducted with a view to 
learn particmlars of the supply of diamonds and other precious stones. Refer- 
enctvs to Indian diamonds acjcordingly occur in tho writings of most of the early 
travelk'irs. .Marco Polo wrote of them in tho 13th century. Varthema {Travels, 
1510 (od. Hakl. See.), 1863, 107) deals sfiecially with the diamonds of Cambay. 
4’ho history of tlio Koh-i-nur, given by Tavernier (1 (>7(), 4c. 123-7), traces that 
gorn l)acl< to the time of the Kmporor Haber {Memoirs (Leyden and Erskino, 
(raiisl.), 308). Jahangir {Memoirs (Price, transk), 2 3, 51) gives an account 
of the diamonds in tho crown and throne used by him. Carcia de Orta, who 
was in India in 15()3 {Coll., xliii. ; also in Hall, l*roc. Roy. Ir. Acad. (3rd. ser.), 
ISOO, i., ()r)7-6l) mentions various Eiustorn diamond mines, such as that of 
“ Hisiiagor” (Vij.iyanagar) an<i tho “Decam” (Deccan). I3all, in his translation 
of 'l’av(nni('r’s Travels, gives full particulars of all tho Indian sources of 
diamonds, and tho reador de.siron.s of such dcJails should, therefore, consult 
(hat work (ap]i., 431 61). 'Tavernier -a diamond inorehant—was the first 
Europoan to crilically examine tho iliamonds and the (k)url jewels of India. 
Mis work is. accordingly, highly instructiv(\ Fryer {New Acc. E. Ind. and Pers., 
1675, 1S8, 212-4) and Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii,. 
Its I(M>, 104) speak of the diamonds of (lolconda, etc. (Oolconda mines, consult 
Hal!, l.e. 153 6). Milburn {Or. Comm., 1813, ii., 79-81) fiunishes particulars 
b>r tho guidance of the purchaser and enumerates tho more important historic 
diarnotids dial had been pnaairetl fiairu Judia up to the beginning of tho 19th 
century. 

'The following account by Holland gives concisely the chief facts of 
the modern production Notwithstanding the reputation (stretching back 
(nam as far lus Ptolemy in tho European, and further in tho Hindu, classics) 
wliich India ha.s had as a diamond-producing country, the output of to-day is 
very small ami comparatively unimportant. The places which, according to 
account.s, have boon most productive in the pjust form three great groups, each 
in association with tlie old unfossiliferous rooks of probably pre-Cambrian age, 
now known as the Punina group, ami distingiii.shod locally as the Cuddapah and 
Karinil system.'?, in South India, and as the Vindhyan system in the northern 
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part of the Peninsula. The southern of the'three groups of diamond-occurrences 
includes localities, with apparently authentic records, in the districts of Cuddapah, 
Bellary, Karnul, Kistna, and Godavari. Loose stones have been picked up 
on the surface of the ground, found in deposits of alluvium and in the workings 
which have been undertaken in the so-called Banaganpilly stage of the Karnul 
series of strata. In the second group of occurrences, in the Mahanadi valley, 
the stones have been found in the alluvium of the Sambalpm and Chanda dis¬ 
tricts, and though strata similar to those of the Vindhyans and Karnuls are 
known in this area, no diamonds have been found in these older rocks. I’ho third 
group of occurrences occupies a tract some sixty miles long by ten inilos wide, 
with the Vindhyan conglomerates near Panna as the centre. The diamond¬ 
mining industry still persists in this area, both in the old conglomerate of Vin¬ 
dhyan age, and in deposits which, though described as alluvium, are possibly 
relics of Lameta (Upper Cretaceous) deposits.” 

The diamond, on account of its hardness, has for long boon made use of 
for glass-cutting purposes. A rude variety, known as Bort, has been chiefly 
employed in this way. in medicine, diamond dust is known to bo a powerful 
mechanical poison. \Gf. Hodges, Diary^ 1681-7, iii., cxxv., et seq.; Heyno, Tracts 
on Ind., 1814, 92-107; Bernier, Travels^ 1650-68, apj)., 469-71 ; King, Imi. Aqri., 
Nov. 1892 ; Madras Weekly Mail^ Dec. I.*!, 1900, 562 ; The Pitt Diamond, confer 
Walter Fitz-Patrick, Rept. Hist. MSS. Coynni., 1892 ; Brough, Mining of Non- 
MetalL Min.y in Journ. Soc. Arts^ Jan. 15, 1904, 168-72.] 
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3. Pearls, Pearl Fisheries and Mother-of-pearl. —Pearls 
are found in several molluscs which inhabit shallow seas and sandbanks 
in both the Old and New Worlds. The most productive is the so- 
called “ Pearl Oyster,” in reality a mussel —Meleafjfina HHfrf/fnTtifera, 
Lam. Modern classification, however, favours its reduction to Aricufa ; 
motiy miittiy muthu, etc. 

Formation. —It is now known that most pearls are formed by the presence 
of some foreign substance, which becomes embedded in the interstices of tht> 
raolluscan mantle and constitutes a soiurce of irritation. This irritation causes 
the mollusc to deposit nacreo’^s matter in concentric layers until the foreign 
particle becomes completely encysted. It has })een practically established, 
chiefly through the investigations of Dr. Lystor Jameson, that the irritating 
substance which induces the pearl-formation is very seldom a sand grain, but 
almost always a small parasite, in some cases a simple protozoan, in others one 
of the stages in the life history of a flat worm. Prof. Hordman of Liverpool, 
who was retpiosted to examine the fisliorios in the Gulf of Manar, states in his 
report that tlio majority of the best pearls contained as their nuclei the remains 
of certain Platyhelminthian parasites, which he identified as the larval con¬ 
dition of a Costode or tape-worm. This costodo passes from tho body of tho 
pearl oyster into that of a filo-fish and from tho file-fish into some larger animal, 
possibly the large Trygon or ray. 

Though pearls originate in tho mantle, they nevertheless, wlien large, fre¬ 
quently work their way out and lie loose between it and the shell, or become 
attached by subsequent nacreous deposit to the “ mother-of-pearl ” surface of 
the latter. In this position a pearl may become so covered up as to form a 
hemispherical mass which when cut out form.s the “ perlo bouton ” of the jewel¬ 
lers. The hollow warty pearl, known as “ blister poarl,” is produced by a 
deposit of nacre in order to close an aperture arising from some injury. 

Indian Fisheries. —The pearl fisheries of India have been famous from remote 
times. Garcia de Orta in 1563 {Coll., xxxv.) mentions the principal localities 
in the Persian Gulf where pearls were then obtained and says tho pearls were 
cleaned and polished with pounded rice and salt. Linschoton in 1598 and 
Tavernier in 1676 describe both tho Persian and tho Ceylon pearl fisheries. At 
the present time the largest pearl fisheries in the East are those of Ceylon, 
for information concerning which the reader should consult the reports sub¬ 
mitted to the Government of Ceylon in 1904 by Prof. Herdman, Mr. J. P. Lewis 
and Mr. Hornoll; also Herdman’s much fuller report publislied by the Royal 
Society (London, 1903-6, 5 vols.). In 1905 the total amount realised was 
Rs. 25,10,621, and the number of oysters fished up 49,250,189. These fisheries 
(it is understood) have been recently sold, or rather leased, for £20,000 a year 
to a company who are to work them. The only other pearl fishery of importance 
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is that of tho Mergui district, Burma, which forms a considerable source oi revenue 


to the Burma Government. • i -o ^ a 

Mother-of- moTHBR-OF-PEARL (see p. 0S9) i.s procured in connection with the Fean and 
pearl. Chank lisliorios of South India. It is carried all over the country, but curiously 

enough is not worked up to the extent that might be anticipated, though a fairly 
largo tra^le exists in exporting the shells (Watt, Ind. Art at Delhi, 1903, 206-8). 

[Cf. Kenaudot, Acc. Jnd. and Chirui by Moham.. Trav. in 9th century (Engl, 
transl.), 1733, 95-8; Marco Polo, Travels (ed. Yule), 1871, ii., 267, 274, etc.; 
Barbosa, (Umsts E. Africa and Malabar, 1516 (ed. Hakl. Soc.), 66, 170 ; Lin- 
schoten, Voy. K. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 45; 128 ; ii., 133 ; Pyrard, 
Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 143, 239; Tavernier, Travels, 1676 
(cmI. Ball), 1889, ii., 107, etc. ; Thevenot, Trai^els in Levant, Indostan, etc., 1687, 
pt. iii., 29, 109 ; Milburn, Or. Comm., 1813, i., 357-62; Pauliia /Egineta (Adams, 
(’omriiont.), 1847, iii., 473 4; Burma and Its People (ed. Theobald), 1882, i., 127; 
'rimrston. Pearl and ('hank Fisheries, Manar, Madras Govt. Mns. Bull., i., 1894; 
Pearl Fishing, Bassein Dist., Agri. Ledg., 1896, No. 36; 1897, No. 1 ; Twynam, 
Be))l. (Uiylnn Pearl Fishery, 1900, l-t>ti ; Donnan, Insp. Pearl Banks, Trop. 
A<frist., 1901, \xi., 213 5 ; E. im Thurn, Ceylon Pearl Fishery, Jan. 1904, 
xxiii., 443-5; Fob., 507 9, etc. 
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4. Ruby. Hall, Man. Econ. Geol. Ind., iii., 427, etc ; Fritz Noetling, 
Note on Bept. Naniseka Buhij Mine, Mainglon State, in Bee. Geol. Surv. 
Ind., 1891 , xxiv., pt. 2 ; Holland, Bev. Alin. Prod. Ind., vi., 584-9 ; also 
hnp. Gaz., iii., 161 . The lal, manah, hemhu, ydkvt remdni, etc. 

This name is applied by lapidaries and jewellers to two distinct minerals, 
tho True or Oriontal Ruby and tho Spinel-ruby (see opposite). Tho former is a 
elcuir, erystallino form of alumina, coloured by some metallic oxide, chiefly that 
of crbromium or of iron, while tho latter is an aluminale of magnesium. In 
bardnc'ss the true ruby is inferior only to the diamond, a fact which affords 
tb(c flituplest tc'st for distinguishing it from spinel, but it is also denser and 
diehroic. 

Sources .—Rubies have been found in certain localities in Southern India, 
(’oylon, Afghanistan and Badaklishan, but the chief sources both of the Oriental 
and the spinel ruby arc^ in the mines of Upper Ihirma. Garcia de Orta (1563, 
Coll., xliv. ; also in Ball, Proc. Boy. Ir. Acad. (3rdsor.), 1889-91, i., 665) gives some 
account of rubies, but remarks that under tho name of “ ruby ” a great many 
st«)n(>s are placed. Ball, commenting on Garcia, says that definite information 
of the oecurrenc{i of true rubies in India, at least tlu^ existence at any time of 
regular mines, is wanting. 4’avernior makes numerous references to the ruby, 
and Ball in his edition of that work (1889, ii. (app. v.), 465-70) takes tho op- 
])ortimity to give a full account of the ruby mines of Fpper Burma which should 
b(3 consulted by tho reader. 

Atlninjf. -At the ])resent day ruby mining in India is confined to the province 
of Burimi, the most important locality being near Mogok. Here the rubies occur 
in a clayt\v mass, an alteration product of a coarsely granular marble. According 
to Mr. Biamet Brough, tho methods of mining in Burma are suited to the three 
conditions of its occurrence, in the limestone, in hill dotrital material, and in 
t he alluvial deposits in tho valleys. The following accoimt is taken from Holland. 

During tho periotl under review the ruby-mining industry in Upper Burma 
underwent a mnv and favourable phase, the mineral having become, next to 
])etrol('um, the most profltablo source of revenue among the Burmese minerals. 
\’arious lea.st's were granttnl in the ruby-boaring area near Nanyasoik in tho 
Myitkyina district, and in the ‘ stone-tract * of the Sagyin hills, in Mandalay 
district, and the results have been most profitless ; but tho returns for tho Mogok 
area, where the Burma Ruby Minos Company is paramount, show that the in¬ 
dustry has entenHl a most encouraging pha.se. The Company was granted tho 
right in 1889 to mine for rubies and to levy royalties from persons working by 
Native methods, tho lea.se being reiiew’od in 1896 for fourteen years, at a rent 
of Rs. 3,15,000 a year plus a share of tho profits. The result being, however, 
unsatisfactory from the shareholders’ point of view% the rent was reduced in 
1898 to Rs 2,00,000, the share of tho profits being at the same time raised from 
20 to 30 per cent. A dividend of 5 per cent, w’as paid for the first time in 
1898, when the value of rubies obtained amounted to £57,960. In 1899 the 
Company obtained rubies to the value of £90,848, and paid a dividend of 12^ per 
cent. ; in this year three unusually valuable stones were found, one of 77 carats 
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being valued at 4 lakhs of rupees (£26,666). In the following year (1900) the 
value of the stones raised increased to £97,326, and the Company paid a dividend 
of 17i per cent. The year 1901 showed the record output of stones, valued 
at £104,476, whilst in 1902 they brought £86,895. In the last year (1903) the 
Company’s receipts were £98,675, and profits on the year’s working £44,960.” 

[(7/. Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 1866, 168 ; 

Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 80, 97 ; ii., 138-41, 

151-4; Thevenot, Travels in Levant^ Indostan^ etc.y 1687, pt. hi., 112; Ovington, 

Voy, SuratLy 1689, 201, 585 ; Milburn, Or. Comrn.y 1813, i., 360 ; ii., 288-9 ; 

Oldham, Man. Econ. Geol. Ind.y 1893, 45; Min. Rev. Ind., 1894, 18; 1895, 41 ; 

1896, 40-1 ; 1897, 39-40 ; Rept. Rev. and Admin.y Burma, 1895-6, 98-9 ; Ward 
and Judd, Proc. Roy. Soc., 1895, 57, 387-94 ; Max Bauor, Jahrb. f. Min., 1896, 
ii., 197-238; Scott, Qaz. Upper Burnui and Shan States, 1900, ii., pt. 1, 213-7 ; 

1901, pt. 2, 144, 342, 392 ; Bennot Brough, Mining of Non-Metall. Min., in 
Journ. Soc. Arts, Jan. 15, 1904, 172-3.] 


5. Sapphire. —Ball, Man. Econ. Geol. hid., 1881, iii., 429 ; Latoiiclie, 
Sapphire Mines o/ Kashmir, in Rec. Geol. Surv. Ind., 1890, xxiii., pt. 2 ; 
Middlemiss, Sapphirine-hearing Rock from Vizagapatam, 1904, xxxi., pt. 2, 
38-42 ; Holland, Rev. Min. Prod. Ind., 1905, xxxii., pt. 1, 109. Thent7am, 
kahud, neela-hgmet-kha, ouk thapha-ya, etc. 

Sources. —The sapphire is a transparent variety of corundum or native 
alumina, composed of oxide of alumina with traces of other substances to which 
its colour is due. The coloiu* varies from the palest blue to deep indigo, while 
violet, yellow and green varieties are also mot with. Both dark and light varieties 
are described by Garcia do Orta (1563, Coll., xliv.), who says the latter are 
called safira de agua (water sapphire) and that both varieties are foimd in 
“ Calicut, Cananor and in many parts of the kingdom of Bisnager.” Ball (Rev. 
of Garcia de Orta, in Proc. Roy. Ir. Acad., 1889-91 (3rd ser.), i., 664), comment¬ 
ing on this subject, states that he has no definite information as to the former 
workings of sapphire deposits in India. In recent years the chief source of 
sapphire was at Zanskar in Kashmir, but the mines are now said to bo exhausted. 
According to Holland {l.c. 109), the normal blue sapphire and rarer green, yellow 
and white varieties are occasionally found in the ruby-bearing gravels of Burma. 
\Cf. Tavernier, Travels, 1676 (od. Ball), 1889, ii., 102, 465, 470; Thevenot, l.c. 
99; Lawrence, Valley of Kaslmiir, 1895, 60-1; Min. Rev. Ind., 1895, 41; 1896, 40; 
1897, 40; Bonnet Brough, l.c. Jan. 14, 1904, 172.] 

6. Spinel. —Ball, l.c. 429-31 ; Holland, l.c. 109. 

The spinel or Balas ruby differs from the true Oriental ruby by containing 
a considerable percentage of magne.sia with traces of chromiimi and iron oxide. 
In hardness it is also inferior to the true ruby, of which it is a constant associate 
and for which it is frequently mistaken. {Gf. Tavernier, l.c. ii., 102, 467.] 

7. Topaz. —Ball, Man. Econ. Geol. Ind., 1881, iii., 530-1. 

A fiuo-silicate of alumina always containing a little essential water, and 
occurring only in metamorphic rocks or in the veins wdiieh traverse these. Of 
its occurrence in India there seems no authentic record. [Cf. Linschoten, Voy. 
E. Ind., 1698 (ed. Hakl. Soc.), 1885, i., 80; ii., 138 ; Tavernier, l.c. ii., 129, 449.] 

8. Turquoise. —Ball, l.c. 435. 

The existence of the true turquoise in India is doubtful. Holland remarks 
that its only importance lies in the fact that India is one of the channels by which 
the material procmed in Persia and adjoining areas reaches the European and 
Eastern markets. The art of manufacturing and colouring imitation turquoise 
has become a science with the traders in those stones. Recentlj^ a new industry 
has arisen in Kashmir in ornamenting metal wares with a layer of false turquoise 
embedded over the surface (Watt, Ind. Art. at Delhi, 1903, 50, 75). [Cf. Lin¬ 
schoten, l.c. ii., 141 ; Tavernier, l.c. ii., 103 ; Milburn, Or. Comm., 1813, ii., 
543 ; Bennet Brough, Mining Non-Metall. Min., in Journ. Soc. Arts, Jan. 14, 
1904, 174.] 

//. MINOR OEMS. 

9. Garnet. —Ball, Man. Econ. Geol. Ind., 1881, iii., 521-4 ; Holland, 
Orig. and Growth of Garnets, etc., in Rec. Geol. Surv, Ind., 1896, xxix., pt. i., 
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20-30; also Rev. Min. Prod. Ind.y 1905, xxxii., pt. i., 108-9. The ydqut, 
chunri, mehtah. 

Gamots are silicates of alumina, iron, lime, magnesia or similar bases They 
may be grouped in six sections as alumina-lime, alumina-magnesia, alumina- 
iron, alumina-manganese, iron-lime and lime-chrome garnets. 

Sources. —The garnet is common in various localities in India, those of 
Kajputana being the most important. Some stones from Rajputana are said 
to measure a quarter of an inch to six inches in diameter, and are reputed to be 
the best in tlie world. In the Madras Presidency they occur in Vizagapatam, 
Godavari, Trichinopoly and Tinnevelly, and are fairly abundant in Burma. 
According to Holland, “ The only garnets worked to any considerable extent 
in India occur in the mica schists of Rajmahal in Jaij)ur, and near Sarwar in 
the adjoining Stale of Kishengarh. Returns are not availablo’|to show the con¬ 
dition of tho industry in Jaipur, but there is still a considerable industry in the 
Kishcaigarh State, though the yearly estimates are altogether too variable to 
permit pf a fair (iv((rage being drawn, varying from about £10,000 to £2,000.” 

(ait garnets in tho form of necklaces and other small articles of personal 
adornment constitute an important section of the lapidary craft of India 
(Watt, Ind. Art at Delhi. 1003, 74-5). The chief ccrntre of the production of 
th(\se goods is Jaipur. Tho qualities known are the so-called amethystine or 
Oriental garnets, which are usually cut in the form of pendants for jewellery, 
and the more valuable noble or almandine garnets. 

[Cf. Garcia do Orta, 1503, (UAL, xliv.; Milburn, l.c. ii., 288 ; Min. Prod. Ind. 
licv. and Arjri. Dept., 1802, 3; Min. Rev., 1804, 17; 1805, 30-40; 1896, 39; 
1807, 37 -8 ; Inirod. Chem. and Phy. Study Ind. Min., 1895, 81 ; Scott, Gaz. 
Upjjer Purina and Shan States, 1901, ii., pt. ii., 230 ; Bonnet Brough, l.c. 174-5.] 
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10. Jade and Jadeite.- -Ball, Man. Econ. (Jeol. Ind., 1881, iii., 
51G-8 ; Fritz Noetling, Rept. Econ. Res. of Amber and Jade Mines Area, 
Upper Burma, in Ilec. Ueol. Surv. Ind., 1892, xxv., pt. iii. ; Occurrence 
in Upper Burma, 1893, xxvi., pt. i., 26-30 ; Batter, Jadeite from Tammaw, 
Upper Burma, 1895, xxviii., pt. iii., 91-5 ; Holland, l.c. 52 -4. The yashm, 
sanyA-yashab, sulashi, etc. Under the name J.\I)K several diflerent minerals 
are included, not always easily distinguishable. True jade or nephrite is 
a nativ(‘. silicate of calcium and magnesium, and may be regarded as a 
(•ry[)to-crysfalline variety of hornblende. Jadkii'k, i*ommoidy confused 
with triK' jade, is asilit^ate of soda and alumina, is harder and has a higher 
s])ecific. gravity and greater fusibility than jade. Both jadi* and jadeite are oi 
economic, im])ortance and are coTuprised imder t he general term Jadestone. 

Sources. -The chief source of tho mineral is in Gppvr Burma. According 
to Heliand, some of the b(\^t material is obtained as pebbles in tho gravels of tho 
I'ru river, a, tributary of tho (/hindwin, but most is obtained by quarrying noar 
Tummaw, in tho Mogaung Sub-Division of tho Myitkyina district. Tho jadeite 
here is enclosed in an eruptive rock closely resembling serpentine which pierces 
strata probably of U]i})er Miocene ago. No jade (iK’.phrito) of tho kind which 
would be regarded as a marketable iniiioral is known in India, though a mineral 
having tho essential composition and approaching jado in physical characters 
is known in South Mirzapur. (4utsido India it may bo remarked that in South 
Turkestan true jado has boon worked for many centuries. 

Mining. —Tho method of extraction is very primitive. Before tho discovery 
of the Tammaw mines, tho mineral was obtained only in tho form of boulders 
in tho Urn valley, mixed with other rocks in tho alluvial deposits of the river. 
“ The boulders are obtained either by digging holes along the bank of tho stream 
or by diving to its bottom. Tho boulders brought to tho surface are at once 
broken, and tho jadeite separated from tho useless stuff ” (Noetling). In the 
4'animaw mines the method employed is to heat the surface of the rock by largo 
tiros, tho fall of temperature by night being suflicient to crack the rock. Oow- 
bars are then inserted in the cracks and tho big blocks thus obtained are broken 
by mallets into lumps of convenient size. 

Manufactures. —Jade is highly valued by tho Chinese, and also by certain 
chisses in India, The best is of an intense bright-green colour, but red and pale 
pinkish varieties are also prized. In Burma it is employed chiefly in the manu- 
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facture of finger- and ear-rings, bracelets, chains, etc. The chief seat of the 
manufacture of these articles is at Momein. All sort of cups, vessels, tables and 
other ornaments are made of it. [Cf. Watt, Ind. Art at Delhi, 1903, 73, 476-7.] 

Articles of spurious jade are also frequently met with. The most common of 
those in India is the Afghan jade-like serpentine, largely used in Bhera (Shahpur 
district) for making hafts of peshqanbz (Afghan knives) and of hunting- or 
ordinary table-knives, small boxes, etc. 

Trade, —In Upper Burma the export trade in jade-stone is very considerable. 

Some passes into South-West China by the overland route, but most finds its 
way down to Rangoon, whence it is exported to the Straits Settlements and 
China. During the six years 1897-1903 the exports averaged 3,911 cwt., 
valued at £44,770, giving an average value por cwt. of £11-45. The exports 
in 1906-7, according to the Official returns,were 2,998 cwt., valued at Rs. 8,02,270. 

[Of. Warry, Rept. on Jade Mines at Mogaung, 1888 ; Min. Rev., 1894, 17 ; 1895, 

40 ; 1896, 39 ; 1897, 38 ; Lawrence, Valley of Kashmir, 1895, 65 ; Scott, Gaz. 

Tipper Burma and Shan States, 1900, ii., pt. i., ^77-89 ; 1901, ii., pt. ii., 268 ; 

Bennet Brough, l.c. 176.] 

11. Lapis Lazuli. —Ball, l.c. 528-30. The lajward, rajavaral. D.E.P., 

A mineral of complex composition, but consisting chiofiy of silica, alumina iv., 587. 
and lime. It is commonly knowm as ultramarino from its blue colour. Tlio Lapis 
mineral powdered was largely used in India for houso decoration and book- Lazuli, 
illumination. [Cf. Paulus ^gineta (Adams, transl.), iii., 200-1; Linschoten, Z.c. 
ii., 144 ; Tavernier, Travels, 1676 (od. Ball), 1889, ii., 156 ; Milburn, Or. Comm., 

1813, i., 138.] 

12. Quartzose Minerals.— -Quartz is the natural silicic anhydride, D.E.P., 
but hydrated silica also exists. This has led to the classification of the 107-75. 
stones of this kind into :—crvstallised or phanero-crvstalline anhydrous Q^^trtzose 
quartz, represented by the rock-crystals; uncrystallised or cryj^to- 
crystalline anhydrous quartz, including chalcedony, jasper, agate, etc; 
uncrystallised hydrated quartz. The opal is a type of this last group. 

(а) Rock-crystal.—Ball, l.c. 502-3; Holland, l.c. 107. The hilaur, phatak, 
tansala. 

Sources. —Rock-crystal is the name given to the transparent varieties of Rock- 
crystallised quartz, the different colours which are mot with being due to tlie crystal, 
presence of small quantities of foreign minerals. Those coloured varieties aro 
known by various names, e.g. Amethyst, Cairngorm, Rose-quartz, Smoky- 
quartz, Milk-quartz, etc., and Holland makes the following statement regarding 
the occurrence of this gem and its use in India :—“ In thoTanjore district, Madras 
Presidency, fragments of rock-crystal aro collected and cut for cheap jewellery, 
being known as “ Vallum diamonds,” whilst the bi-pyramidal quartz-crystals 
found in the gypsum of the salt marl near Kalabagh, on the Indus, are to a 
certain extent used for making necklaces, and rock-crystal is similarly used for 
cheap jewellery in Kashmir.” In Indian Art at Delhi, 1903 (^.c. 75), it is stated Kashmir 
that rock-crystals are also largely cut and made into sword and dagger handles, '^ewfillcry ami 
beads, buckles, necklaces, etc. These aro turned out fairly extensively in Jaipur. 

The so-called “ rock-crystal ” buckles, etc., of Kashmir aro very largely made 
of paste diamonds. [Gf. Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 

1662, 83; Tavernier, l.c. i., 389; Milburn, Or. Comm., 1813, i., 360-1; Mm. 

Prod. Ind. Rev. and Agri. Dept., 1892, 3 ; Watt, Rev. Min. Prod. Ind., 1894, 

18 ; Nicholson, Man. of Coimbatore Dist., 1898, ii., 160. 

(б) Agate and Carnellan.—Ball, l.c. 503-4; Watt, Ind. Art., l.c. 73-5 ; Holland, Agate and 

l.c. 107 ; yamni, manka, etc. Carnelian. 

Agates are concretionary masses or nodules, which occur usually in hollows 
or veins in volcanic rocks. When cut across, the sections show layers. Their 
composition consists of 70 to 96 por cent, of silica, with varying proportions of 
alumina, coloured by oxide of iron or manganese. Various varieties are found, 
known as Mocha stones. Moss Agates, Bloodstones, Chrysoprase, etc. 

Sources. —According to Holland, a considerable trade in agate and the related 
forms of silica, called hahik, still exists. These are obtained from the amygda- 
loidal flows of the Deccan Trap, chiefly from the State of Rajpipla, where the 
main source is a conglomerate near the village of Ratanpur. Here the right to 
collect hahik is leased for a poriod of five years at an annual rental. The most 
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('nmbay important plnco at which agates are cut is Cambay, but a certain amount of agato- 

Jiidastry. cutting is also carried on at Jabbalpur, and other places within range of the 

JJeccan Trap. Tlioy are mucli used for ornamental and decorative purposes, 
Murrhino being made into brooches, rings, seals, cups, etc. The ancient ‘tnurrhitie vases, 

V .iscs, ftc. famous from the time of IMiny, are supposed to have been made of agates from 

Ih-oach and Cambay. While "collecting the pebbles the mmers divide them into 
I'.tirtimt/ two pritnary classes — those that are not improved in colour by burning, and 

lU tluj.se that are. Of the former there are three chief varieties:—(1) the Onyx, 

known as mora or hawa ijhori ; (‘2) the Cat’s-eye, cheshaniaddr ov dola ; and (3) a 
yellow half-clear pebble called rori or lasanla. All other stones are baked to 
.Seasons. I)!’ ing out their colour. During the hot season, generally in March and April, 

the stones are spread in the sun in an open field. Then in May, a trench, two 
fe(>t <leop by three wid(\ is dug round the field. The pebbles are gathered into 
earthen pots, which, with their mouths down and a hole broken in their bottoms, 
arc set in a row in the trench. Round the pots, goat or cow-dung cakes are piled, 
I’oiilc. und the whole ki^pt burning from sunset to sunri.se. The pots are then taken 

out, the ^toiavs (^xamiru'd, and the good ones stowed in bags. .About the end of 
May th(^ l)ags are earned to the X<‘rbudda and lloatial to Broach. Here they are 
shippi'd in large vessels for Cambay, and offered for sale to the Camelian dealers. 

( By exposun^ t«) the sun )ind tire, among browns the light shades brighten 

into white', and the' darker dei'ptui into chestnut. Of yellows, maize gains a 
rosy tint, orange is intensitied into red, and an intermediate shade of yellow 
boeona's pinkish jiurple. Pebbles in which cloudy browns and yellows wore at 
lirst mixed ar«' now marked by clear bands of white and red. The hue of the 
red carm^lian varii's from the palest flesh to the deepest blood refi. The best 
are of a d(H)p, clear, and (nim rc'd colour, free from cracks, flaw's or veins. 1'he 
largi'r and thicki'r the stoins the more it is esteemed. White carnelians are 
scarci'. When large', thi<*k, evi'ii (‘olourt'd, and free from flaw’s, they are valu¬ 
able ; yellow and vara gatinl stones are w'orth little. It may bo of interest to 
add in this connection that the burning of agates at Cambay is fully described 
by Barbo.sa at the beginning of the Uith century, so that it wouhl appear to 
be a fairly anc'itait industry. And moreover otlier writers of an oven earlier 
datt' allude to tiu' agates of India without specially indicating their production. 

[cy N'arthdma, 7'm<r/.v, lolO (ed. Hakl. 8 (k*.), 107 ; Barbosa, Coasts 

K. Africa (tnd Malabar (ed. Hakl. Soc.). 1517, 00-7 ; Mandelslo, l.c. 1002, 20, 
•10, S3; 3’avernier, l.c. i., 00; Milburn, l.c. ii., 407-t); Paulas /PlgineUi 
(.\dams Comuu'nt,), 1S47, lii., 470 ; Campbell, Bomb, (laz., iii., iv’., vii. and 
xxiii. ; W att, Rev. Min. Prod. Ind., 1804, 17 ; Ind. Art at Delhiy 1003, 73-4.j 
Onyx. (<■) Onyx. Ball, l.c. 503. 

'The onyx is tiu' giaieral term for those varieties of agate in which the colours 
are arrangetl in flat horizontal planes. It is reported to be plentiful in the crystal 
pits in the Betul district, and to o(*cur near Amerwara in Chhindwara. Tt was 
torinerly in great repute for cameos, and is employed for various articles of 
adoriinuait. \Cf. .Milburn, l.c. ii., 515; VV'att, Rev. Min. Prod., l.c.'] 

Jiispor. (d) Jasper. Ball, l.c. 503-14 ; Hcc. Ceol. Bxirv. Ind., 1805, xx\^, 202. 

\ (juartzose mineral, commonly of a red or yellow colour. The former occurs 
anmng the Cambay stoiuvs from the Deccan, and the latter in Tena.s.serim. A 
green variety is fouiul m Burma, and fine specimens of ribbon jasper are met 
v\ith in the 8andur lulls, Bellary. [C/. (Jarcia de Orta, 1503, Coll., xliv.J 
Opal. (<) Opal. - I he dhadid pathar. 

Compact uncrvstalliiK' semi-transparent to opaque hydrated silica. There 
are various varii'tit's, of wliic’h the most valued is the Noble Opal, of a milky 
w hite colour, opak'seent and exhibiting a rich play of colour. [(7/. Milburn, l.c. 
ii., 515; Bonnet Brough, Mining Non-Metall. Min., in Journ. Soc. Arts., Jan. 
15, 11)04, 174.] 

Cat’s-eyo. (/) Cat’s-eye. —T he chu.sh-maidar, lasnit/dn or lahsatiiya. 

A variety of chalcedonic quartz, presenting a peculiar opalescent reflection, 
saiil to be due to the presence of asbestos. It is called Cat’s-eyo from its ro- 
si'inblance to the eye of a cat, hence also the Burmese name kyou 7 ig, which has 
that na'aning. [Cf. Carcia de Orta, 1503, Coll., xliv.; Linschoten, Voy. E. Ind., 
151)8 (od. Hakl. Soc.), 1885, ii., 141 ; Milburn, l.c. i., 361.] 

Tourma- 13. Tourmaline.— Noetling, Tourmaline Mines in Mainglon State, 

(’^oL Surv. Ind., 1891, xxiv., pt. ii., 125-8; Holland, Rev. Min, 
Prod. Ind., 1905, xxxii.. pt. i., 109. 
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A mjiiorrtl of very coinplox and variable eoinpositioii occurring in the granitic 
and metainorpliic rocks of most countries. It is generally black, when it is 
termed^ sc/wr/; rod varieties {tubellite)^ dark-blue {indicollite) and white (achroite) 
also occur. The red variety is commonest in India, good specimens being of a 
deep crimson colour. White specimens have occasionally been found among 
the black stones from the Shan States, and green tourmaline has been mentioned 
as occurring in the llazaribagh district of Bengal and in granite dykes in the bed 
of the Kauveri, Seringapatam. Holland states that various attempts have been 
made to work the red variety which occurs in the Ruby district of tapper Burma. 
In 1898 an outturn worth £359 was reported, in 1900 worth £l,‘240, and in 
1903, £19(), but returns for 1898 and 1902 are not available. {Cf. Milburn, l.c. i., 
301-2 ; Introd. Chem. and Phy. Study Ind. Min.^ 1859, 82 ; M{)i. Rcv.^ 189.5, 42; 
1897, 40; Scott, Gaz. Upper. Burma and Shan States, 1900, ii., pt. i., 227-30; 
1901, pt. ii., 392.] 


I'orms of 
'L'ourmaliiic. 


GLASS AND GLASSWARE.—Glass is knowr. in India by 
the vernacular names of kanch, kiinnadi, addamid, shishah, kizaz. It is 
a mixture of silicate of potassium or sodium, or of both, with one or more 
silicates insoluble in water, such as those of the alkaline earths, aluminium, 
manganese, iron or lead. The mixture is effected by fusion. 

History.—Stein {Ancient Kfiotan, 1907, 373), in discussing fragments of glass 
picked up at Niya (3rd century), observes, “ Glass was until the middle of the fifth 
century of our ora known in China only as an import from Ta-Ch’in, the Far West 
(Hirth, China and the Roman Orient, 228 el seq.), and it appears very improbable 
that the introduction of glass manufacture could have been delayed so long, if 
the making of glass had been an art practised in Eastern Turkestan when the 
latter was under Chinese control during earlier centuries. It is significant that, 
ac.cording to the Pei shihy the first makers of glass in (Jhina were traders from the 
country of the Great Yulk-chih, i.e. from the Old Indo-Scythian dominion, for 
wliom the land route through Khotan was a more likely line of communication 
than the sea route.” 

In India glass is little emplo^'od for the purposes it is ordinarily used in other 
countries (windows, bottles, etc.), and the process of manufacture, as carried on 
by the Natives, is accordingly very crude and unscientific. 'The chief materials 
employed are carbonate of soda in its crude condition, called reh, and the impure 
sands of the rivers with certain special earths, etc. The ordinary Native glass is 
a coarse, impure, coloured or dirty mass, full of flaws and air bubbles, and suitable 
only for the manufacture of beads, coarse bangles and other minor articles. White 
glass is sometimes made (or rather re-made) by melting broken glass or glassware 
of European manufacture. 

Indian Production .— The (!hiof centres of the glass industry to-day are the 
Lahore, Karnal, Jhelam and Hoshiarpur districts of the Panjiib ; the Bijnor, 
Lucknow and Saharanpur districts. United Provinces ; Ahrnednagar, Kaira 
and Baroda, Bombay ; Seoni, Central Provinces ; Patna, Bengal ; lastly the 
State of Jaipur and the North Arcot district, Madras. The cliief articles 
manufactured are bangles {churis), beads, crude globes, silvered with mercury 
or tinfoil, coarse toys, small bottles, lamp chimneys, etc. The only glassware 
in India with any pretension to art is that produced at Patna. The articles 
are generally coloured and the shapes very elegant but exceedingly fragile. 
The industry is said to bo dying out for want of demand. Special mention may 
be made of the glass mosaics seen in the palaces of some parts of Rajputana, 
the Panjflb and Burma. It was to moot this demand that the industry of 
blowing glass globes, silvered inside, sprang into existence. The globes are 
broken up into fragments of certain sizes, then set in cement (or in Burma 
in lacquer), and in that way constitute the chief decorative feature of shish 
mahals (looking-glass palaces). The smaller fragments of silvered glass are 
also worked up into the embroidered phulkari cloths of the Panjab. There is 
in addition the true mosaic art whore coloured glass elaborates a pattern, as 
seen in the palaces of Udaipur. 

The influences that operate against the establishment in India of glass works 
on a commercial scale are the cheapness of the imported Western products, the 
want of enterprise on the part of capitalists, and the unfavourable climatic con¬ 
ditions. Recently several praiseworthy efforts to extend the manufacture of 
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on a scientific basis have boon made; of one of the last, an account is 
in The Times of India (Oct. 22, 1903). The greatest difficulty is perhaps the 
apparent absence of a suitable sand for fusing purposes, within easy reach of the 
trad (3 centres, and of the fuel and other essential materials. 

Trade. Trade in Glass.— Tha total IMPORTS into India of glass and glassware 

of all kinds, including Government stores, were in 1876-7 valued at 
Ks. 29,45,091 ; twenty years later (1896-7) they stood at Rs. 72,25,918. 
For the five years ending 1906-7 they were as follows1902-3, 
Rs. 96,15,634 ; 1903-4, Rs. 1,01,17,065; 1904-5, Rs. 1,14,21,397 ; 1905-6, 
Rs. 1,14,79,658; and 1906-7, Rs. 1,22,75,725. The analysis of the com¬ 
mercial returns (1905-6) might be given as follows :—13,769,052 superficial 
feiitof sheet and plate glass, valued at Rs. 12,44,884; 22,520 cwt. of beads 
and false ))carls, valued at Rs. 24,02,442; 65,785 cwt. of bottles, valued 
at Rs. f^),5(),645 ; bangles, Rs. 42,78,558 ; lamp-ware, Rs. 6,94,138; other 
iniscellarK'ous glassware, Rs. 28,43,441; Government stores, Rs. 1,61,677. 

Uruiiiri^js. '13,sheet and jilati; glass came c,hi(;fly from Belgium and the LInitcd 

Kingdom ; tlni beads from Italy, Austria, Germany and the United 
Kingdom ; tli(5 bottles from the United Kingdom and Germany ; bangles 
liom Anstria-llungary ; lamp-ware from Germany, Austria-Hungary 
itnd th(i Unit(‘d Kingdom: and the other wares from Austria-Hungary, 
tin*. United Kingdom, Belgium and Germany. Bangles and lamp-ware 
were nitunu'd for th(‘ first time in 1905-6. In the same year the Exports 
(Indian prodinaO amounted to Rs. 98,029. Bombay exported the largest 
amount, viz. Rs. 89,177, and the chief market was Persia, followe(l by 
Turk(jy-in-Asia, Arabia, (^Vylon, Aden and the United Kingdom. 

[<//. Huchmimi-fhiim'Kon, Journ. c/c., 1807, i., 147-51 ; iii., 369-73 ; 

Monographs, PotU ry and (dasswarc Halifax, Panjah, 1890, 23, 24-7 ; Taw 
Slit'in-Ko, Purina, 1894, 5, 13 ; Maijonochio, Pombay, 1895, 8-9 ; Mukharji, 
Pnnpd, 1895, 10-11 ; Dobbs, G. Prov., 1895, 29-35, 4i-4 ; Tilly, Glass Mosaics 
of Purina, 1901 ; Aqri. Ledy., 1901, No. 1,3, 44l)-7 ; 1002, No. 5, 125; Madras 
Wciddy Mail, Oct. i, 1903, 3()5 ; Pioneer iMail, Oct. 2, 1903, 24 ; Watt, Ind. Art 
at Delhi, 1903, 76, 90-7 ; Holland, Rec. Gcol. Surv. Ind,, 1905, xxxii.,pt. 1, 109-10.] 
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GLYCINE SOJA, Henflt,, Journ. Linn. Soc., viii., 266 ; Keiv 
Ixcpl., 1882, 42 3; Prain, Journ. Soc. Bemj., 1891, Ixvi., 403-4; 
Jluthie, FI. Upper Uamj. Plain, 232 ; G. hispida, Maxim., Duthie and Fuller, 
Fudd and Hard, Crops, 1893, pt. iii., 3, t. 85; Lkguminos^.. (Following 
the suggestion made by Prain, the above name liad better be adopted 
lor (lie cultivated plant and f»'. ussuriensis^ Pcjjcl c€* Maach, for the wild, 
wliieli (i. Soja, Sicb. <.b Luce.). The Soy Beau ; iii Indian vernaculars, 
hhat, ram, ijari-kulaij, hendedisoni horec, pond disoni, an-ing-kiyo, tzu-dza, 
bhatnas, setii, musa, khajuwa, et(x 

A sub-erect or creeping annual native of China, Cochin-China, Japan 
and Java, comparatively recently introduced into Iitdia, though recorded 
as acHdiinatised and even seen as an escape from cultivation. It might, 
in fact, be described as extensively cultivated, though more as a garden 
than a field crop ; is especially prevalent in Eastern Bengal, Assam (Barpeta 
Sub-division), the Khasia hills, Manipur, the Naga hills and Burma. It is 
not infrequent in the plains of India proper, especially in Busti, Gorakhpur, 
I'atna and Purnea, etc. In Bombay and Madras, however, the Soy 
Ih'an has apparently hardly passed the experimental stage. 

Culti^ation.—T^\o chief varieties occur, one called white, the other black. 
On the plains it is generally grown by itself as a kharif (autumn) crop. The seeds 
an* sown from Juno to September, and harvested from November to December. 
They should he placed at a depth not exceeding 1 to I 4 inches, and 18 plants 
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may be left, after weeding, to the square yard. A peaty soil, or one rich in organic 
matter, is preferred. A good manure for it is sulphate of potash, but nitrogen 
may be supplied with advantage in the form of nitrate of soda, or in the case of 
soils poor in organic matter, in the form of rape or mustard cake. In Assam 
it is sown with dhu (autumn rice) in April and May. The dhu crop is removed in 
July and August, and its stubble acts as a support for the bean plants, which are 
ready for harvest in December and January. 

Church {Food'Grains of Ind.^ 1885, 140-3) gives the following analysis of the 
bean:—in 100 parts : water 11 0, albuminoids 35*3, starch and sugar 26*0, fat 18*9, 
fibre 4 2, and ash 4 (). Its chemical composition thus places it above other pulses 
as an albuininou.s food. It is eaten in India in the localities where it is cultivated, 
chiefly in the form of ddl or aatii. In Japan it is largely used as a sauce, choose 
(natto) or paste, and in China an edible oil is obtained from the seed. If cut when 
the pods are fully formed it makes a most nutritious fodder, and the seed-cake, as 
already stated, is an extremely rich cattle food. [Of. Milburn, Or. Comm., 1813, 
ii., 510 : Drug. Bull., Feb. 1800, 113 ; Trop. Agrist., 1893, xiii., 50 ; 1903, xxiii., 
175; King, Trop. Agrist., 1897, xvii., 460; Ind. Agri., March 1, 1899, 93; 
Ind. Card., Feb. 9, 1899, 56 ; Agri. Ledg., 1903, No. 5, 137 ; Kdnig, Chem. 
Zusammensetz. der Mensch. Nahr., 1903, i., 1484 ; Kew. Mua. Guide, 1907, 
No. 1, 65.] 

GOLD.— Ball, Man. Econ. GeoL Ind.y 1881, iii., 173-230, 608-10 ; 
Mallet, Man. Geol. Ind., 1887, iv., 1; Smith, Gold Miningin India, in Mining 
Institute, 1893 ; Watt, Min. Rev., 1894 to 1897 ; also Mem,. Res. Br. Ind., 
1894, 19-20 ; Bosworth-Smith, Reft. Kolar Gold-Field and its Southern 
Extension, 1889 ; Grundy, Repts. Insp. Gold Mines, Mysore State, 1894, 
1895 ; Hatch, The Kolar Gold-Field, Quartz-Mining and Gold-Recovery , in 
Mem. Geol. Surv. Ind., 1901, 1-90 (numerous plates) ; Holland, Rev. Min. 
Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 10, 12, 45-50. Gold has 
been known since the most remote classic times of India ; it is indicated 
by the following vernaculars :— sona, gser, swarna, pwon, bungdrum, mas, 
kanchana, shwae, run, tihr, zahah, tilla, zir, etc. 

Occurrence .— Gold is known to occur throughout India — in the Bengal, 
Madras and Bombay Presidencies ; in the Central Provinces, Panjab, 
United Provinces, Burma and many of the Native States. The ultimate 
derivation is mainl}^ the quartz reefs which traverse the mctamorphic 
and sub-metamorphic scries of rocks, but smaller (luantitics appear to 
exist in certain chloritic schists and quartzites and possibly also in some 
forms of gneiss. The only other sources in Peninsular India are the recent 
and sub-recent alluvial deposits which rest on the metamorphic and 
sub-metamorphic rocks. In extra-peninsular regions, gold is met with 
in rocks of different periods ; in Ladakh in quartz reefs of carboniferous 
age ; in Kandahar i]i cretaceous formations ; while along the foot of the 
Himalaya the tertiary rocks which flank the base of the hills are more or 
less auriferous. Holland [l.c. 45) has pointed out that India occupies the 
sixth or seventh position among the leading gold-producing countries of 
the world, but that the total output is nevertheless insignificant, aggre¬ 
gating no more than 3J per cent, of the world’s annual supply. The 
following brief abstract of the available information regarding the occur¬ 
rence and production of gold, province by province, may be useful:— 

Bengal. —Gold is obtained in Orissa, Midnapiir, Bankura and in tho Province 
of Chota Nagpur. In recent years attention has been drawn cliiefly to the 
latter, where, under the control of tho Geological Department, an extensive 
siu’vey for gold has been conducted by several officers whoso publications are 
mentioned below. The area examined covers part of the districts of Manbhum 
and Singhbum, with tho tributary States of Gangpur, Bonai, Udopur and Jashpur. 
Commenting on Mr. Maclaren’s final report, the Director says that though gold is 
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undouhtetUy alino.st univerHrtl in tho country examined, gold-prospeeting could 
not (witli one or two exceptions) be honestly recommended as a reasonable 
vonturo {General Report, 1902-3). Tho examination found tho deposits in tiie 
(piartz roofs to be very thin and patchy and the ore bodies small. The recovery 
of gold from alluvial deposits,” the report further adds, “ offers no brighter 
prospects than that of mining quartz veins.” [Cf. Noetling, Sonapet Gold-Field, 
in Rec. Geol. Surv. Ind., 1890, xxiii., pt. ii, 73-8 ; 1890, xxix., pt. i., 2 ; King and 
Pope, Gold, Copper, Lead in Chota Nagpur, 1891 ; Hatch, Rept. Parhardiah 
Quartzites, in Mem. Geol. Surv. Jnd., 1901, xxxiii., 08-71; Holland, Gen. Rept. Geol. 
Surv. hid., 1901-2; 1902 -3, 10-4; Maclaren, Rec. Geol. Surv. Ind., 1904, 
xxxi., pt. ii., .^9-91 (with map).] 

Assam. —F'or an account of tho gold of this province tho reader should consult 
Maclaren’s (ixhaustiv’o paper on tho Auriferous Occurrences of Assam {l.c. 1904, 
pt. iv., 20.5- 32, with numerous plates and maps). In a brief notice on that paper, 
Holland {Rev. Min. Prod., 190.5, xxxii., 140) remarks that tho most striking 
foatunj bf the g«>ld dep«>Hits of the A.ssam valley is the universal distribution of 
thfi rnotal in (extremely small percentages througliout the gravel of the river-beds. 
'This Maclaren holds to b(' <luo to two main (‘auses, tlie wandering of the Brah¬ 
maputra over the plain and the wide distribution of the Tipam or 8ub-Himalayan 
saridstora's, which are eca-tainly auriferous in places. The next (jharactoristic 
f(Mi(ure is the gtMK'ral aggregation of gold at a point the distan(;e of which from 
t ho hills is d(ip(mdent on tla^ stnmgth of tlie current and tlu) form of the gold dust. 
'This point ofgeniu'al de[)OHition is marked on tho Assam rivers by the occurrenceof 
gravels containing pebbU's up to (> inches in diameter. Above tho point indicated 
I h(5 only deposition is that due to local diminutions in tho velocity of tho current, 
as on the btMiches at the end of a long pool or on beaches lying ])arallel with tho 
stream, and to which the gold is carried by the l)ack (sldic's, where it is retained in 
the int(a-stic(vs ludwei'ii the large boulders. 

'The only gold d(>posits considered by Maclaren to \)o worthy of further pros- 
p(M‘ting ar(' the (Juri Mara, abov(^ the Sadiyaand opposit(^ the ('hunpara Stockade ; 
the Sibia Mukh on the Dihong river, and the Derpai pool on tlie Subansiri river. 
'The most- promising deposit is that on tho Subansiri. 33ie gold in general is of 
good<juahty, but the individuaJ goldgrains, except in afew places on thoSubansiri, 
are extrem^'ly sjuall and much flattened. 

United Provinces. ~V\\o production of gold in these proviiK'cs is comparatively 
unimportant. 'The only districts where it occurs in any quantity are Bijnor, 
Naini Tal and (farhwal, but the c>stimated production is only about .50 to 80 oz. 
|)('r annum. 'The gmieral method of working is the washing of auriferous sands 
fimnd in the beds of certain rivers, most nota})ly Ramganga, Sukhar Sot, Phika 
and Khoh in the Nagina 'rahsil of the. bijnor district. 

Central Provinces. —(lold-bearing samls oc(!ur in most j)arts of these provinces, 
but the output is comparatively insignificant. Tho chief localities are Nagpur 
Division, esj)iM'ially Bhandara, Balagbat, Chanda, etc. [Cf. H. Nunn, Monog. 
Gold and SdverAVarc, .5-19. j In Central India gold app<nirs to be confined to 
the .\jm(M’e-M(M'wara district, 

Panjiib. 'riu" districts where gold i.s found are Bannu. Feshaw^ar, Hazara, 
Rawalpindi, Jludum, Kangra, Ambala, Gurgaon, and Hoshiarpur. Tlie most 
important an' tlu' Jhelum district, w’hero gold to tho value of £770 was prod\iced 
in 1901, and a fair amount in the Hazara district. It is said that recently an 
application has been made to the Panjtib Government on behalf of a Syndicate 
in British Folumbia for the grant of a dredging lease for gold in the bed of tho 
Indus. [C/- Maclagan, Monog. Gold and Silver Works, Ph., 1888-9; Robertson, 
Setfl. Rept. Rau'alpindi, 1893, 15 ; Mem. Geol. Surv. hid., 1897, xxvi., 287 ; 
.Madras Weeklg .Mail, .lune 7, 1900, 502; Capital, Fob. 4, 1904.] 

Kashmir. —Gold-wasliing is carried on in some villages, chiefly in the Skardu 
'Tahsil and Kargil Tahsil, Baltistan. In tho former, tho chief locality is tho 
sands of the Bashahr ri\('r. and in the latter along theleft bank of tho Dras-Sooroo 
ri\ er from Hardas to Mainius, at Slier Alithang near Kharbu, and at Chuskor, 
some ('ight miles from Kargil. Tho market value of a tola is Rs. 20 and tho State 
rate Bs. 18. [Cf . Dvow, J ummoo and Kashmir, IHlo,-iW.) ; ClArke, SJtardu Tahsil 
anti Kargil Tahstl, 1901, 19; Kaye, A’^o/c on A.v.ies.s, Rept. of Kargil Tahsil, 1901, 
4.» ; Lawrence, Valley of Kashmir, 02.] 

Bombay .— Aurifen>us rocks occur in thedistricts of Dharwar, Bolgaum, Kaladgi, 
in the South Manitha country, and in the province of Kathiawar, but the output 
of gold in late years has been very small. Recently, however, promising work 
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in reef-mining has been commenced in the Dharwar district under the auspices 
of the Dharwar Reefs Company, Ltd. 

Madras, —Gold is found in Madura, Coimbatore, Salem, Wynaad, the Nilgiris, 
Travancore, Malabar, Kanara, North Arcot and Bollary. Jn recent years, how¬ 
ever, all the gold produced in the Presidency was from the Kaiigundi mines in 
the Kangundi Zernindari of North Arcot. Work was coinhienced ttiere in 1893 
and was continued with varying success until 1900, since when working has 
ceased. The highest yield was obtained in 1898, viz. 2,854 oz. Prospecting 
has recently been carried on at Wynaad and throe of the old mines were open 
during part of 1901, but did not yield any gold. [Cj, Hayden and Hatch, iiold- 
Fields of the Wainnd^ Mem. Qeol. iSurv. hid., xxxiii., pt. ii.] 

Mysore and Hyderabad. —The gold of Mysore State is solely derived from the 
Kolar district, which occupies a small tract of country in the eastern extremity 
of the State. Roughly, the field is about ten miles long from north to south, two 
miles wide from east to west, and made up of synclinal folds of schistose rocks. 
Hatch says that the auriferous lodes of the Kolar gold-fields r oneist of a series 
of parallel quarts, veins which occupy a central ])osition in the belt of Dharwar 
schists. Although there are several parallel veins, it is on the Champion lode 
only that paying mines have been developed. “ The attention of European 
prospectors was directed to this area by numerous Native workings of imknovvn 
ago; and since operations commenced on a large scale, shortly after 1880, 
the gold extracted, up to the end of 1903, has reached a value of nearly 19 
millions sterling. During this period five companies have paiid £8,250,000 in 
dividends, while tlio Mysore State has received nearly one million as its royalty. 
1''ho deepest workings, now somewhat more than 3,000 feet below the surface, 
show little diminution in the value or width of the aurifeious quartz vein. During 
the past five years the amount of quartz crushed has increased from 337,030 tons 
in 1898 to 540,752 tons in 1903, and the value of gold extracted has increased from 
£1,570,000 in 1898 to £2,284,000 in 1903.’’ [Imp. Oaz., 1907, iii., 14.] Holland 
observes that various improvement schemes, with the object of reducing working 
expenses, have been introduced in recent years, one of the most important 
being the provision of*electric power from the Kauvori Falls. The supply com¬ 
menced about the middle of H02, and has regularly furnished over 4,000 horso 
power to the various mining and metallurgical works. In The Madras Weekly Mail 
(June 1, 1905, 597) an account is given of a new discovery of gold in Mysore at 
Yellahanka, 22 miles north-east of Bangalore, which seems of future importance. 

The citation of publications in the opening paragraph j)ractically denotes 
those of Madras and Mysore, but there may be added the annual reports of the 
various companies, of which, in alphabetical soqueiujo, the following may bo 
quoted :—1. Balaghat Gold Mining Company ; 2. Champion Reef Gold Mining 
Company ; 3. Coromandel Gold Mining Comj^any ; 4. Ooregum Gold Mining 
Company ; 5. Mysore Reefs Company ; G. Mysore Gold Mining Company ; 7. 
The New Kempinkote Gold Field ; 8. Nine Reefs Company ; 9. The Nundy- 
droog Company ; 10. The Oriental Gold Mining Comjiany ; 11. the Road Block 
Gold Mining Company, etc. 

Jn Hyderabad the only quartz mines producing gold are those of Hutti and 
Wundalli in the Nizam’s Dominions. At the Wundalli mine 7,822 oz. of gold 
were recovered in 1899, but the mines wore closed in 1900, and the Hutti mine 
was the only one at work at the end of 1903. In the latter mine the total 
output for 1903 was 3,414 oz. 

Burma. —The only roof mine of importance is the Kyankpazat near Wuntho 
in Upper Burma. Holland tells us that this mine yielded in 1898, 1.120 
oz., and maintained and indeed increased its yield until 1902, when 1,984 
oz., valued at £7,GOG, were produced, but in 1903 the auriferous chute was 
worked out and the mine closed. From recent exploration, however, Burma 
appears to be very rich in alluvial gold, and in 1903 a license was issued to a 
Company to dredge gold in the Irrawaddy above Bharno. Gold to the value 
of Rs. 2,016 was produced, and the result was sufficiently successful to induce 
the Company to extend its operations. The greater possibilities of dredging on 
the Irrawaddy appear to arise from the fact that the waters of the river are 
derived from ranges where, even in the cold weather, there is a heavy rainfall. 
[Cf. Imp. Oaz., 1907, iii., 141-3.] The Indian Agriculturist (Feb. 1005) gives 
the practical results of an interview with Lt.-Col. Mackenzie Foss, on the 
subject of the occurrence of tin and gold in Lower Burma, in which that 
gentleman apparently stated that, in liis opinion, the district of Mergui was one 
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of the richest in alluvial gold in the world. \Cf. Nisbot, Burma 

and Before, 1901, i., 347, 397 ; Rec. Oeol. Surv. Ind., 1892, xxv., 129 ; 1893, xxvi., 

7, 48, 163; 1894, xxvii., pfc. i., 10-11, 117, 122-3.] 

Uses. —Gold is largely employed by the richer classes in India for the purpose 
of personal adornment or in the ornamentation of sacred buildings, palaces, etc. 
The most important art industries for which it is employed are, therefore, 
jewellery, gold-leaf, gold wire and thread (used in the fabrication of cloth of gold 
{kinkhaha), braids, lace, etc. Stein {Ancient Khoian, 1907, 192-4, 210, 224, 381, 
496) discusses the gold-fligging at Yotkan and mentions the instances where he 
ff)imd gold employed by the artists of the sand-engulfed ruins. These date from 
the 3rd to the 8th centuries. Wliile ho found gold-leaf extensively employed 
in the ornamentation of tlie idols, statuary, etc., ho makes no mention of having 
come across an example of fabric with gold wire (tliread). He met with Chinese 
and Tibetan brocaded silks, but no examples of the Indian kinkhah. 

For the uses of gold in Medicine, the reader should consult Dutt {Mat. Med, 
Bind., 1000,57-61). {Cf. Ain-i-Akbari {.Invvoit, transl.), iii., 315-6; Mukharji 
/1r^ Manuf. Ind., 1888, 97-144 ; Ind. Art at Delhi, 1003 Gold and Silver Plate, 
31-12, Gold llrocades {kinkhaha, etc.), 319-38, Gold-wire, 416-8, Gold and Silver 
Frnbroidery, 419-24, Jowollery, 489-93. The following enumei^ation, province 
by pn)virico. of the publications that deal with the Indian industries that employ 
gold may bo found u.soful :—Bengal : Mukorji, Monog. Gold and Silver Work, 

11)05. As.sam: Honniker, Monog., 1905. T'^^nited Pkovinces : Hoey, Monog. 
Trade and Manuf ., 110-3, 157, 184, 104, 196-7 ; (3iarlos, ilfonog., 1905. Panjab: 
Maclagan, Monog., 1890. Central Province.s : Nunn, Monog., 1904. Bombay : 
Burns, Mtmog., 1904. IMadjias ; Havoll, Kept. Aria and Manuf., Govt. Proc., 1886, 
5, 6, 18, 1 >. BiTHiviA : Max and Bertha Ferrars, Burma, 1900, 107-11.] 

TRADl:. —If McTx Mtillor and others be correct in identifying 
India with the Ophir of Scripture, the present production is possibly only 
a tithe of what it has been. According to Napier [Metallurgy of the Bible)y 
King David derived, through the trade of Ophir, gold to a valuation of 
£600,()00,(X)0. But another opinion fixes Ophir in West Arabia. Pliny 
speaks of Indian gold coining from the country of the Nareae (the Nairs 
of Malabar), and thus practically the Mysore mines. 

“ Within the ])ast few years tlie net imports of gold have apparently 
diminished, Tims tlie excess of imports over exports during the ten years 
ending 1891 2 averaged about 729,900 oz., while during the following ten 
years the average did not exceed 442,400. The reduction is mainly due to 
1 wo causes. Large imports of gold had been made by banks to be exchanged 
for silver, and the accumulation of gold coin having been found incoU' 
venient by Government - for gold does not circulate freely in the country 
the surplus was shipped by the Government to London, where at the 
same time considerable purchases of silver were made for additions to the 
coinage. Secondly, the Mysore gold-mines now send to London large quan- 
tities of gold every year, and this export reduces the net imports shown 
in the trade returns. It is probable that on the whole there was no real 
decline in the demand for gold in India, which is in value about half of 
that of silver. In 1902-3 the net imports rose to 1,417,000 oz., and in 
the following vears to l,o6(),237 and 1,516,991 ” (/wp. Gaz. 1907, iii., 292). 

Holland (Tlev. Min. Prod., l.c. 47), commenting on Indian production, 
observes, “ For the six years under review the value of gold extracted was 
£11,310,0.18 or 60 per cent, of the total value (£18,687,818) extracted in the 
tw('nty-one years since the commencement of work under European super¬ 
vision. With the increase in output dividends have also increased, rising 
from £739,114 in 1898 to £1,019,.347 in 1903, or an increase of 38 per cent. 
The total dividends paid during the six years were £4,988,793 or 60 per 
cent, of the dividends (£8,287,071) paid since 1882, indicating that dividends 
and output have advanced pari passu."' [Cf. O’Conor, Rev. Trade Ind.., 
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1902-3, 28-9, 37-8 ; Kept. Beng. Chamber Comm., 1903, 145-51 ; Imp. 

Gaz., 1907, iii., 291-2.] 

GOSSYPIUM (Cotton); Watt, Wild and Cult. Cotton Plants of D.E.P., 
the World, 1907, 1-406, tt. 1-53. A genus of MalvaoE/E, the species of iv.,1-174. 
which are widely distribiitcd on both sides of the equator, and in both 
hemispheres. On the north they extend, under cultivation, to Crimea 
(45°), and on the south to the latitude of the Cape of Good Hope (34°). 

Few cultivated plants are so difficult to understand or have been half 
so much confused through conflicting opinions regarding the existing 
forms as the cottons. Practically all the botanical names in current use scientific 
were founded on cultivated plants, and these changed subsequently, and in 
some cases so rapidly that they are now mostly unrecognisable. Instead 
of rejecting a nomenclature thus hopelessly useless, one botanist after 
another has given his peculiar views and reassorted the published names. 

The obvious duty of establishing species on the wild forms and grouping specica. 
the cultivated states as near as may be possible under these, has been 
absolutely neglected and the literature of the genus become confusion 
worse confounded. Useless controversies have engaged attention, such as 
whether there are fifty or more species, or only three, or even only one in 
the whole world; another, whether a single characteristic of supremo value 
can be discovered, upon which a classification of the forms might be based. 

The early authors divided the cottons into trees and bushes, or into peren- peremiiais. 
nials and annuals. It has now been established beyond dispute that all 
species of (Mossf/pimn under suitable environment are perennials if left 
alone, and may in time become large bushes or even small trees. More¬ 
over, when cultivated they readily respond to environment, and when 
necessity exists become annuals or otherwise adapt themselves. On dry 
stony soils they are usually perennials, on rich loamy soils annuals, more 
especially if restrained by cold in the winter months or by a heavy periodic 
(monsoonic) rainfall or by infestations of pests. Some writers have placed character of 
confidence on the characteristics of the seed as affording a key to classi- 
fication. If possessed of a double layer of wool, viz. an under-velvet Velvet or Fum. 
or fuzz (as it has been called) and an outer layer or floss (the true wool or 
lint), such seeds have been regarded as denoting very different plants 
from those with a naked seed, that is to say, not possessed of the under- Naked, 
coating (fuzz). This conception originated the classification into a If nun 
(white or fuzzy seeds) and niff rum (black or naked seeds). So again the 
fact of the seeds being free from each other or attached together into what 
has been called a “ chain ” or “ kidney ” mass, has been accepted as a Kidneyed Seeds, 
further means of diagnosis. But as opposed to such views it has recently 
been shown that certain structural peculiarities have originated in conse¬ 
quence of adaptation to beneficial insects, such as the kelep ant of Guate¬ 
mala, or as protective measures against enemies. Of this latter kind may Protoctivo 
very probably be the formation of the floss and of its special and varied 
peculiarities. Hence another set of writers have rejected all the disti nctions 
based on the fruit or seed and have advanced the argument that selection 
should primarily be directed towards lowering the size and weight of the seed, 
and thus increasing the proportion of wool. No structural manifestations 
would accordingly be less constant than those based on the seed and floss. 

But the colour of the fuzz and floss have been even more frequently utilised Colour of fioss. 
as aids in classification than structural characters. The names Nanhinn 
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and retiffiostnn were at first used to denote a red or kakhi coloured floss, 
afid the belief was accepted that all wools of that colour were obtained from 
one and th(i same species. As opposed to that view it may be mentioned 
that Fortune (Three Years' Wanderings in China, 1847, 264) says that the 
inie xvha or yellow cotton of China cannot be separated from the white form, 
and that the seed may come up either white or yellow. [Cf. Liotard, Note, 
Nanking (Vdton in India, 1883.] As a matter of fact it would now appear 
certain that most wild cottons have a red-coloured fuzz or even a red fuzz 
and floss : accordingly, under negligent cultivation or as acclimatised 
(‘Scapes from cultivation, the woolly coating of the seeds, in the majority 
of species, rna}^ become reddish coloured. Conversely, red-coloured 
cottons, if carefully (uiltivated, invariably lose their colour and become 
white. \ljastly, still other writers have sought for a classification based 
on the sliapi^ and degree of hairiness of the leaves and bracteoles or the 
shape and colour of the flowers. But, as with most other cultivated plants, 
tln^ classification of the forms of (^osst/phnn is alone possible on the 
basis of the wild jdants and through an aggregation of all natural character¬ 
istics, including g(u;)graphic and climatological considerations, and not 
upon any arbitraiy (single) standard. 

In this vi(^w it may now be (h.^sirable to furnish the practical results 
of a sp(‘cial study of the genus (iossffphnn (restricting attention as far 
as may b(‘ ])ossibl(^ to the Lidian forms) and to draw up the history of the 
availal)h^ information r(‘garding the cotton industry, with special reference 
to the [)eriods of discov(‘ry, the stages in cultivation, the improvement of 
the plants of commerce, and the progression in industrial knowledge :— 

/. THE HISTORY OF THE COTTON PLANT AND COTTON 
INDUSTRIES, 

I(. would not ho fur from corroct to doscriho cotton as tlio coiitral feature of 
llu» world’s modern commerce. Certainly no more remarkable example of a 
sodden d(»\ (‘lopiiKoit exists in the history of economic ])rodocts than is the case 
with cotton. 'The (mormons importance of the textile to-day, in the agricultural, 
commercial, industrial and social life of the world, renders it dillic.ult to believe 
that hut little more than two homlnnl years ago (cotton was practically unknown 
to the civihs(>d nations of the \\’(‘st. Hut it js {)erhaps even still more singular 
that, a lihro which, for many centuries apparently, had hcen a staple article of 
clothing in India and th«' Hast g(‘n(*rally, should scarcely lind a place in theoarly 
classical literature of these countries. Nearly all the beautiful and useful plants 
of India have tlu'ir propt^rties extolled by the Sanskrit poets, and indeed are 
fnapiently (hnlicated to the gods, but cotton—the plant above all others which 

might ha\(' Ixon expecti'd to have formed the theme of nature-worship_is 

hard!>’ more tlian incidentally mentioned. 

'The Sanskrit word karpasn-'u often rendered cotton, is connected with tho 
(Iret'k and laitin airptisos or carbasns, and denoted a tine textile. That name 
was also known to tho JMmmicians and Jiebrews, but w’hethor it originated 
in India or was imported there woidd bo hard to say. Mr. H. \V. Thomas, 
who has kindly permitted me to consult him on this point, informs mo 
that “ the earlit'st namtion appears to be in tho A.svalaydna Srauta Sutra 
(say-SOO n.c.), where the material is contrasted with silk and hemp, as that 
<>f which was made the sacred thread of the Hrahmans. Probably tho word was 

thus borrowed from India. The other words tulu and picu are later_they 

(hmote the substanc ‘The Sanskrit dictionaries give four names [vacUira, 
knrpdsi, Uindikeri and mmndninUi) for tho shrub, while the wild kind is callocl 
hharndvdjt. 'Fhey also mention that hirpnm and vadara (tho material) come 
from the fruit of the jdant in (piestion, while the Harsaenrita {circa 650 a.d.) 
twice speaks of the cotton {ti'da) from the pods of the tree” {^ semul, 

Ittnuhar tnaiafmiuvttu,). In the Institutcfi of Mauu injunctions exist that 
regulate tho operations of the washermen and of tho w^eavors, and these all 
point to a social organisation and industrial attainment in which a knowledge 
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of cotton is essential, but it is taken for granteil rather than expounded or 
justified. All this might of course argue antiquity, as it certainly does for tlio 
arts of spinning and weaving, but the word kdrpdsi may have existed for 
centuries with a generic rather than a specific signification. 

Similarly it is extremely difficult, if not impossible, to determine the earliest 
certain references to cotton in the Persian, Arabic and European classics. It is 
fairly clear that kutn, katdn or kittun (the Arabic name from which we have 
derived the English word cotton) originally denoted liax, not cotton. So also in 
Greek, karpasoSy often rendered cotton, liad, as already stated, tlie still earlier 
meaning of flax or simply of a fine textile. But cotton textiles luul been carried 
to Europe, and were regularly traded in, long befon» any definite knowledge 
existed there regarding the fibre of which they were made. In fact the Greeks 
first learned definitely of the cotton plant through the group of explorers who 
visited India along with Alexander the Great and liis immediate successors in 
Bactriana. Herodotus (450 b.c.) had written of India having wild trees that 
bear fleeces as their fruits. But right down to the middle of the 18th century 
the wool-bearing trees were di\'idcd into those wifli spinose and those with 
smooth stems. The former were the silk-cotton trees, of which Jtontha.v 
uuilahartvnin may bo given as tlie type, while und(;r the latter many of the 
botanical writers included kapok nnfravitutHitm). 

A largo percentage of the earliest authors speak of cotton being used for 
quilts and mattresses, but are silent regiirding its being spun an(l woven. Ktesias 
would appear to have boon the first European who observed the spinning and 
weaving of the Natives of fndia, but his description does not necessarily denote 
cotton as the fibre. Theophrastus (350 n.o.) gives us the first definite conception 
of Indian cotton cultivation. He says {Hist. PI. (ed. Schneider), iv., ch. 4, 132), 
“ The trees, from which the Indians make cloths, have a leaf like that of the 
mulberry; but the whole plant resembles the dog-rose. They set them in the 
plains arranged in rows, so as to look like vines at a distance.” Ho then adds 
that cotton cultivation may bo soon both in India and Arabia. Indian cotton¬ 
bearing plants sot in rows necessarily involves cultivation, but it would beecjually 
applicable to the perennial as to the annual plant, 'rhe comparison to the dog- 
rose, with its open lax brancl^^s, however, brings to mind the perennial roji of 
Gujarat rather than the small compact i)ush of the ordinary annual cotton. 
(See below, under Roji, p. 581.) 

Pliny tells us that cotton {carhasa) was in Tylos callcxl Gossympines. He 
does not state wheiK^e lie derived that information, but curiously enough by 
modern botanical writers that word has become the generic name for the (‘ottons 
{iJossj/pinnt). In the Periplus of the Krythr<van Sea (53 a.d.) we have the first 
commercial mention of Indian cottons. The raw cotton, as also the Indian 
cotton manufactures, were conveyed by the Arabs from ” Patiala, Ariake and 
Barygaza ” (the modern Broach) up the Hed Sea to ” Aduli.” The Indika of 
Arrian, a work compiled (150 a.d.) from Nearchus, Megasthenes, Strabo and 
Eratosthenes, as also other early Greek travellers, was professedly intended to 
supersede the inaccurate account of India given by Ktesias. After narrating 
the particulars above mentioned, Arrian adds that the cotton of India is whiter 
and brighter than that of any other country. Thus by the beginning of the 
Christian era we have a fairly vivid glimpse of India as a cotton-growing and 
cotton-manufacturing country. Stein {Ancient Khotany 1907, 374, 412, 430, 142, 
etc.) mentions that cotton (mltivation is very largely pursued around the modern 
Khotan, and in other passages he refers to fragments of cotton garments, etc., 
found in the ruins of the ancient city, which must bo accepted as dating from 
the 3rd to the 8th century. These are doubtless the oldest a\ithonticated examples 
of the Central Asiatic cotton industry at present known. 

The simple reference to a fibre or textile, under such names as kdrpdsiy katdUy 
linony carbasus or Qossypion may be of no historic value whatever. It has to 
be shown that the word used had the same signification then as to-day. Many 
illustrations might, in fact, be given of the confusion that prevailed regarding the 
separate recognition of the chief textiles of the world, down oven to the 17th 
century. In Manchester, for example, a particular texture of goods, woven of 
wool, was in 1590 sold under the name of “ Manchester Cottons.” In 1664 the 
dispute between Sir Martin Noel and the East India Company as to whether 
“ Calico was linen or no ” became acute, and that controversy shows how very 
reluctantly the name cotton ’* was in England accepted as indicative of a dis¬ 
tinct fibre. 
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Tfioro 18 , howevor, evory reason for believing tliat the Arabs knew of cotton 
and wore (;otton garments before the present era. Unhappily no writer can be 
discovered who ofToctually bridges over the gap between the period of the Periplua 
and that of tho physicians who wrote in the 7th to the 10th centuries. Serapion, 
an Arab medical writer (who lived about 850 a.d.), quotes several earlier Arab 
antliors, among whom Ibn Hanifa, he says (speaking of Kolbe), described the cotton 
as growing there on trees which lived for twenty years but attained their best 
bearing condition about the ninth year. Renaudot gives a translation of the 
journal of an Arab (Sulaiman) wlio visited China and India in the 9th century, 
'rho original Arabic MS. boars the date 1173, and was translated in 1718 by 
Rcyiaudot, and again in 1845 by Roinaud into French ; but there is an English 
edition dated 1733. Speaking of tho town of Calicut, he says that “garments 
are made in so extraordinary a manner that nowhere else are the like to bo 
seen. They are for tho most part round and woven to that degree of fineness 
that they may ho drawn tlirough a ring of middling size.” Sulaiman also makes 
Hpocial mention of tlio fact tliat the Chinese, rich and poor, wore seen to be dressed 
in silk, but ho says notliing of cotton in China. It is one of the many surprises 
met witli overyvA'lioro in the study of the world’s production and trade in cotton, 
that tho plant was not cultivated in China for its fibre until the 13th century. 
In tho ()th century wo road of tho Emperor Ou-ti having possessed a robe of cotton 
that ho hold in much (esteem. Towards the end of tho 7th century cotton was 
an ornamental sliruh in (4nneso gardens. Mayer says that it was not until about 
1000 A.D. that tho j)lant was fully introduced into China, and this view is accepted 
by 13rot8chneider. 44iore was aj3parently in China (as in Europe) much opposition 
to t he introduction of cotton as a textile. 


Marco Polo (who travelled through a largo portion of Asia in 1290 A.D.) refers 
to tfio procluctionand rnanufactiiro of cotton inPersia, Kashgar, Yarkand, Khotan, 
(lujarat, Cambay, 4’elingana, Malabar, Bengal, etc., but is absolutely silent on 
tlioso subjects in connection with China. Speaking of (lujarat, he says the cotton 
trees aro of gr(\'it size and attain an ago of twenty years, but ho adds, when 
of that ago tho cotton is only used to quilt or stuff beds. Referring doubtless to 
INlasulipatam, ho says it prodiicos specially fine “ buckrams ” (muslins) and 
chintzos. 1 he Rev. E. Terry, Chaplain to Sirl’homas Roe’s Embassy to India 
in 1(315, speaks of tho cotton plants near Surat as growing for throe or four 
years before being uprooted. The cotton plant seen by Rhoode in Malabar, 
(luring 1()8(>, ho doscribos as a shrub 10 to 12 feot in height, found growing in 
sandy places — ho does not say cultivated. 

'hirning now and very briofiy to Egypt. Pliny, in his account of Ai]thiopia, 
sp(‘aks of tiio portion that borders on Egypt having cotton plants that afford a 
more woolly fibre than is customary and as poss(>ssing exceptionally largo pods. 
^ ut<v8 {Text AnUq., 1843, 334-54), commenting on that passage, observes that 
the ])!ant referred to may have been ut hownm. lie further says that cotton 
was not grown in Egypt proper during ancient times. In support of tliat view 
li(^ oHirms tliat the MS. copies of both Pliny and Julius I’ollux (a century later 
t han I Imy), that have bo(>n cited as upholding an anciemt cultivation, have had 
that mtorprctation put upon them through marginal annotations which wore 
made aixmt th(3 14th century a.d. being taken as parts of the original text. He 
a(-c()rdingly inaiiUains that cotton was first cultivated in Egvpt about the 13th 
or 14th cimturies and in support of that opinion mentions th (3 fact that the Arab 
physician .Ux ullatiph, who visited Egypt in 1200 a.d., and published a list 
of the plants he sau, makt^s no mention of cotton. Further, Yates points out 
that the ancient paintings and sculptures of Egypt, while tliey show flax cultiva- 
lon and purilication of the fibre, give not tho slighte.st indication of cotton. And 
us view IS conhrmeil by Prosper Aljiinus (Dc PI. .Egypti, 1592, 29), who makes 
the significant ohs<.r\ation that the Egyptians in 1592 imported cotton for their 
own use from Syria and Cyprus, and only cultivated in their gardens, as a curious 
and oinamental ]3lant, the which he figured and described, viz. 

th ^ 1 ; of that cotton whicli 

‘ two forms of cotton 

( which he says was known to the Arabs as oth, hadice, 

hJn '■ T"' on given, tho plant indicated was very likely to have 

[cy. Adler and Casanowiez. Biblical 
Antig., in Ann. Rept. Srmthsoman Inst., 1896, 1005 ] 

u .s thus very remarkable that the accounts given by tho earlier authors 
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regarding Indian and Egyptian cottons almost all point to poronnial, not annual 
plants, and so persistently as to suggest that tho annual stock may havo been a 
subsequent discovery obtained very possibly from Arabia. 

In the 9th century Sicily was taken by tho Saracens, and according to Abu Earliest 
Zacaria Ebn el Awam (Banqueri, transL, ii., ch. 22, 103) they at once introduced Indication of 
the cultivation of cotton. From the account given of the methods of cultivation Cotton, 

the plant must havo boon the annual stock, now known as hwhui vum. In 
tho 10th century the Muhammadans carried tho self-samo rotten plant (as I 
take it) across the Mediterranean to Spain, and for three centuries thereafter 
Ihxrcelona had a flourishing cotton industry. There would thus seom no dou]>t 
tho plant disseminated by tho Muhammadans was horbarrmn^ the species 
presently cultivated in the regions indicated. Where they obtained that plant may 
bo a matter of imcertainty, but to-day tho centre of its area of cultivation might 
almost be given as the northern tracts of Arabia and Mesopotamia, v/hero it stands 
every chance of being indigenous. There is no doubt, however, that the Levantine Dissemination of 
(not the Indian) plant was closely associated with tho early Saracens ; their re- ^^^-'^baceinn. 
ligion, their cotton and their sugar might be spoken of as tho triplo agents of thoir 
civilisation. As a cultivated plant, that cotton was carried by thorn to Constanti- its Early 
nople, and very possibly through Turkey, Asia Minor, Armenia, Kurdistan and 
Mesopotamia to Persia, if not even to tho frontier of India. So also tho)^!! l ime 
may have convoyed it to Egypt, in connection with their Baghdad trade, which 
on the conquest of Spain wont vl/i Alexandria. Jhit before passing away from 
this subject it may bo added tliat there would seem no doubt a limited culti¬ 
vation of cotton had boon established in (k’imea and South Italy some short 
time prior to the European oomprosts of tho Saracens, so that it is just possible 
it may havo existed, if it was not indigenous in some of the islands of tho Medi¬ 
terranean, prior to tho knowledge of its utilisation as a textile, just as tho tea 
plant existed in Assam prior to its being brought from China by Gordon and 
Fortune. It is not surprising, therefore, that Dioscoridos should make no mention 
of cotton. Tho cmltivation of iJ. in time, however, was diffused 

throughout tho countries bordering both shores of the Moditerraneaii, and a cotton 
trade was establisljod which held sway for several centuries. 

It may perhaps sullico for tho purpose of this work to indicate very briefly tho England’s 
chief historic facts in tho rise hiau present position of tho cotton production and Position, 
trado of tho New World and of the cotton manufacturing enterprise of Great 
Britain. Tho earliest mention of the English cotton trade ap])oars to occur in 
a littlo poetic work entitled The Politic of Keeping the Sea, This is given by 
Hakluyt in his Voyages, etc. (i., 213), and was apparently originally published in 
1430. The merchants of Genoa aro spoken of as carrying silk, pepper, woad 
and cotton to England, and as taking back woollen goods. It is thus probable 
that at an even earlier date than indicated England procured cotton from the 
Levant, since the flbre is spoken of as an ordinary commodity. In 1402 Discovery of 
Columbus discovered the West Indies and America. Tho Spaniards on thoir arrival America, 
in tho New World foimd cotton being cultivated and manufactured, from the 
West Indies to Peru and from Mexico to Brazil. In 1498 Vasco da Gama sailed Direct llouto to 
for India round tho Capo of Good Hope. The success of that expedition gave lntlia. 
to Western Europe a direct route to India, and struck a severe blow at tho com¬ 
mercial supremacy of Venice and Genoa. “ Thus previous to the discovery 
of America and the West Indies and for some time afterwards, England, and 
probably all Europe, were supplied with cotton from the Levant ” (Milburn. 

Or. Comm., 1813, ii., 270-82). Down to the close of tho 16th century England 
obtained her cotton (a small demand) from the Levant, and her supplies of 
Indian cotton goods via the Mediterranean ports. As late as 1641 we road that 
“ the town of Manchester buys cotton-wool in London, that comes first from English Supply. 
Cyprus and Smyrna.” The supply, if any, from the West Indies must accord¬ 
ingly have been very insignificant. Tho early historians of Brazil affirm that Br. .il. 
a cotton plant was found indigenous there, and that the Natives made use of 
it to supply the cotton of their simple needs. In Bahia it must have been culti¬ 
vated, however, since De Souza speaks of it (1570-87) as cleaned with the hoo, 
two or three times a year. Pizarro in 1522 found cotton in Peru, and it has Peru, 
since been recognised in the ancient tombs of that country. De Vica is re¬ 
ported to have discovered, in 1536, a wild cotton in Texas and Louisiana Thus 
then, when first made known to Europo,^ the American continent, as also the West United 
Indies, possessed not only a (!otton industry but both wild and cultivated cottons. States, 
independent of those of the Old World. But we know nothing for certain of 
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llio Hpocios of Ainoriciin cotton.s until upproxinuitoly 
orijrinul discovory. 

1 ’ho first attonipt to grow cotton in the United States was in Virginia. It 
was riot, liowever, until the second decade of the I7th century that systematic 
cultivation was organisf*d, and then from seed obtained both from the Levant and 
from the VV^ist Indies. It took nearly a hundred years from that date before the 
filantations became of national importance, but the seat of the industry gradually 
shifted south and west. England began to manufacture cotton about 1635, and 
♦■ontiiiued to draw on the Levant for her supplies of the raw fibre. An outcry 
against the imports of Indian cotton goods began to bo raised in England. Marc- 
glut (who diiMl in 1644) speaks of the cotton seen by him in Brazil as having the 
sot^ds united togetlaa* - f lie condition we now call kidney-cotton. According to 
Samuel Wilson, Smyi*na and (’vfirus seed, by the close of the 17th century, had 
been successfully acclimatised in Carolina. 

I he iStli c(mtury opened with repressive legislation passed by the British 
1 arliament against Indian calic<»es, but witnessed the imports liy England and 
Scotlaiu. of raw (-otton amounting to I,()f)0,()00 lb. Cotton was raistMl in Georgia 
from sivod supplii^l trom t’llels(^a by Philip Miller (the original stock of the green- 
seoiled plant now knowui as <». hirsutititt). In I7S2 muslins were first made in 
Ivugland, and in that year South American or Brazilian cotton began to be 
legularly n'ciavi'd. I wo years later a ship which brought eight bags of cotton 
from America to laverjiool was seized on the ground that so much cotton could 
not hav(^ h(>eM produced in the Cnited States. In 1786 the green-seeded cotton 
was m the Statics the most largely grown of all kinds, but in that year the black- 
seeiled or Sea Island cotton was introduced from the Bahamas. 

Ilirough Patrick Walsh, Pernambuco cotton was suc(a\ssfLilly introduced 
info the t mtial States in 1781). Dr. llo\e was sent to India to study the Indian 
cotton irudo ami Indian cotton plants, but his mission was resented by the East 
India. ( ompany, and his report was not publi.sbed for sixty years after his return 
to iMiglaiul. Sliortly ufttw the dati^ of llovi^’s visit the East India (kirnpaiiy 
comiiuMiciMl, however, a sorios of (experiments with a view to improve tlie quality 
ami mcnvise the (luantity of (M)tton prodimod in India. Up to this point England 
olitaimnl her suppluvs of raw (.-(itton from the Levant, India, the West Indies and 
• out 1 Ameuca, t he finest qualities laang spoken of as coming from Surinam and 
' . 7 y' '“‘.V <*lo.'^ed with the exports from the United States to England 

at l),o.{2,2()3 lb. and from India at 729,643 Ib. 

'riu^ I9th century opened with the cotton croj) of the United States being 
returiuvl as 48,t)()(),()00 lb.,contributed as follows South Carolina, 20 million ; 
CiMirguc 10 iiulhon : Virginia, o million; North Carolina, 4 million; and Ten- 
n ^ exports from that crop to (Jreat Britain were 

-(MMM) OOO lb. Intal (H)nsumption of raw cotton in Groat Britain came to 
o4 Mulhon pounds, the supply from India being 6.] million pounds, (jr just one- 
tlmd et the quantity drawn Irom tht^ mnv area—tho United States of America. 
Ifie first liiduin cotton null was built near Calcutta in 1818, and the first of the 
Bombay senes m l8.)I Improvements in bleaching, dy(dng and cylinder print- 
^ g soon plactMl British calicoes m a po.sition to hold their own against similar 

ullbert' p" /'"yrt “7 Panting was introduced by Sir 

fm * I r' l • ‘mtton raised at Hilton Head, South Candina, 

t( Ik the higlmst price then known. Mexican cotton-seed wuis introduced 
into .Mi.s.si.s.sippi by WaltiM- Burling, and by crossing with the existing plant was 
fa/’7*'T'e u7 1 the quality of the cotton very greatly. Motion, so 

S a (M ( sil d’exr't of indigenous cottons of the 

l e I nt (K)t e. eolonists. Tliey grew first 

\ri i ^ r If ’ ^ MdU'rs green-seeded cotton, and finally Sea Lsland cotton 
Un h „1 tl.oso ,vas ..ross..,l wid, Jlexi.^an ),as ,„.t beon .statod, but pre«.“nab v 
the green-seed, and this hint should be of value. presumably 

Cotton (uiltiyution was systematically prosecuted in Egypt about 1821 and 

b r t ier7 is'V of the States! 

a th< re is very httio mfermation as to the original stock or of the subsequent 

v > country. ^ Tho 

.\« ai 18 o witnoss(-d ruinous speculation in cotton. From 1829 to 1841 the 

wci*» nr 1 f l‘>rm of awards, and ton oxperienc(Ki cotton-growers 

• u i^Z/o^Xo Anuu-icalvith a viow to oSkh 

Ultu.itioii of Nou ().loans cotton. Excepting in Dharwar, failure was tlw 
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only result, and the subject was allowed to drop from public attention. 
In 1841 cotton yarns were in Manchester spun up to No. 450’s, and the United 
States rapidly obtained a monopoly of the market in raw cotton. In 1850 the 
imports into Groat Britain were 664 million pounds of raw cotton, and her exports 
of manufactured cotton goods were valued at £28,000,000. About this time a 
scheme was formulated in England to raise a sum of £20,000,000 to be expended 
in India during five years, in measures calculated to forward India as a cotton- 
producing country. The outbreak of the Mutiny put an end, however, to those 
negotiations. Commenting on the effect of the American Civil War and the 
Great Cotton Famine of 1862-6, Dabney {The Cotton Plant, (J.S. Dept. A(jri. 
Bull., 1806, No. 33, 14) very truly observes, “ Probably no equally great industry 
was ever more completely paralysed or had its futme placed in gre.itor jeopardy 
than cotton-growing in the United States during the war of 1861-5.” In 1863 
a Cotton Commissioner was appointed for Bombay, and the year following for 
Berar and the Central Provinces. Cotton farms were established under these 
Commissioners. The Bombay Cotton Frauds Act IX. of 1863 became law', but 
it is generally bt4ioved it did more harm than good and was ^hoitly after re¬ 
pealed, For the Ten years ending 1859 Great Britain imj)orted an average of 
2,318,575 bales of cotton (each 400 lb.), and of that amount India suppliiul 
405,291 bales. But the ten years ending 1869, which included the troublous 
times of the American war. Great Britain imported an average of 2,736,661 bales, 
of which India supplied 1,282,172 bales —the record year being 1866, when India 
furnished 1,847,759 bales. Thirty years later (1899) Great Britain took 4,065,617 
bales, of which India furnished only 77,297 bali^s; but in 1903 the Indian portion 
slightly improved, (ireat Britain having taken 203,550 bales of Indian cotton. 

The immediate response made by India during the cotton famine shows 
her capabilities, but as in the United States, so in India, the tlemands of her own 
mills had become a controlling factor in the amount available for export. But 
the 19th century closed with India, instead of exporting cotton goods, having 
become the largest single market for English manufactured cottons—its demands 
for British cotton goods having been just under £20,000,000. 

The 20th century may be spoken of as characterised by anew feature, namely, 
the rise of Continental, American and Indian cotton-manufacturing enterprise 
seriously threatening the supre.iiacy of England in the cotton markets of the 
world. The Tariff (.'Ommission’s Report of June 6, 1905, may be said to have 
been written with a view to estalilish this now phase. From that publication 
the following may be abstracted:—In 1876-80 the annual consumption of 
cotton in the United Kingdom exceeded that of the Continent by 2,030,000 cwt., 
and that of the United states by 5,070,000 cwt. ; in the period 1901-4 the 
annual consumption in the United Kingdom was 8,020,000 cwt. less than on the 
Continent, and 2,950,000 cwt. less than in the United States. 

For further particulars of historic interest the reader should consult the 
chapter below on Indian Trade in Cotton. [Cf. Donnell, Hist. Cotton, 1872 ; 
De Candolle, Grig. Cult. Plants (Engl, transl.), 402-11 ; Branner, Cotton in the 
Empire of Brazil, in U.S. Dept. Agri. Misc. Bull., 1885, No. 8 ; Nasmith, In¬ 
augural Address, delivered 1896 (reprinted), Ind. Text. Journ. ; Handy, tlist. 
and Qen. Stat., in Dabney, Cotton Plant, 1896, 17-66 ; also Bibliography of Cotton, 
l.c. 423-33 ; Eckardt, Der Tropenpffanzer (suppl.), Feb. 1906, vii.] 

II, THE CULTIVATED AND WILD COTTONS OF INDIA. 

(A) FUZZY-SBBDED COTTONS OF THE OLD WORLD. 

G. Stocks!i, Mast., FI. Br. Ind., 1874, i., 346 ; Watt, Wild and 
Cult. Cotton PI. of the World, 1907, 73-7, t. 6 ; hiraguni kdfpas. This very 
interesting wild species is found near Karachi, India, and acu’oss the 
Persian Gulf, on the Dhofar Mountains of South-East Arabia. 

There would seem little doubt that the writers who have supposed this to 
be the wild condition of rv. lierbafrum, Linn,, are in error, but not more so than 
those who have taken it for a naturalised and degenerate state of some American 
species. Moreover, no one would appear to have demonstrated by actual ex¬ 
periment the forms, if any, that have resulted from using stoeknU in 
hybridisation with other species, hence its influence on the Indian cultivated 
cottons must bo accepted, for the present, as purely imaginary. 

G. hepbaceum, Linn., Sp. PL, 1753, ii., 693 (in part) ; Parlatoro, 
Sp. dei Cot., 1866, 31- 6, t. ii. (in part); Todaro, lielaz. Cult, dei Cot., 
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131-40, t. iv., ff. A-c; Aliotta, Riv, Grit. Gen. Goss, 1903, 66-75 (In 
part); Watt, /.c. 155-63, tt. 24-5. Syrian, Levant, Arabian and some 
of the Short-staple North American Cottons. 

Habitat.—Probably indigenous to North Arabia and Asia Minor. Not known 
to exist iM a wild species anywhere. It occurs in the Mediterranean regions 
(Sicily, Malta, Greece, Crete, Cyprus, Algiers, Tvirkey), in Syria, Mesopotamia, 
Armenia, Persia, Afghanistan, lialuchistan, in the North-West Frontier Province 
of India, and in the northern portions of the cotton area of the United States 
of America. It may, in fact, bo described as a warm-temperate species, and is 
at least one of the plants that yields, or formerly yielded, the so-called “ Short- 
short Htupio staple American Cotton ” of commerce. There is every reason for believing that 

Amont till. it vvfis the spocios first cultivated by Kuropeans. It was the bushy, cultivated, 

annual (Joftsypium or Xylon first mentioned by botanical writers. Moreover (as 
already fully shown), the field plant of the Levant was the first commercial 
cotton of Europe, which, at an early date, was carried to the United States 
and th(Vo largely cultivated some time before the discovery of the other special 
races that ultimately drove it into a position of secondary importance. It was 
that discovery, in hwd,, that gave the States their supremacy and caused the 
area of production to move to the south and west. 

Fr(jm the practical standpoint it is os.sontial, therefore, that a clear concep¬ 
tion bo obtained of the plant which in all probability vv’^as the species that first 
attracted the attention of European manufacturers. Dr. Roxburgh—one of the 
liiiiidii i,ji(ir. niost mn urato of botanists—described and prepared an MS. drawing of an Indian 
[jlant which he accepted as being #-/. iiet bavenni . Lmn., but in that opinion 
he was in error, for, if any two cultivated species of it m can be viewed 

as distinct, <». hvrhawttm, Roxb., and #». Linn., are so. As under¬ 

stood by Roxburgh, the Indian plant embraced Dacca Cotton (f-. iteffleofttm. 
Tad.), also the Herar and China Cottons (€*. XauRiitff, Mci/cn). It was apparently 
with the object of primarily separating the Indian country cottons from the 
Levant phmt that Todaro formed his <»'. li iff/ttitinitn*. That species was 
founded on but one form (Oss, Sp. di Cot., 1803, No. 12, 47), but subsequently 
Todaro fell into the error of groui)ing several Indian plants with it. 

( 'iiltiv.itod Cultivated hornts ,— ddio forms of iJ. hwttuveum, Lmn., that are deemed of 

greatest value are (a) tho.so suited to cold countrie.s, and (6) those in the United 
States that are so much hybridised with f.'. hirsutum that they are often 
accepted as grades of that plant. The large-leaved hairy states of this species 
ro(juire a much warmer climate than the sub-glabrous (and therefore more) 
typical conditions. Some of the recent writor.s, such as Cook (U.N. Dept. Agri. 
Ihilt., 1900, No. 88, 8), would appear, however, to go to an unnecessary extreme 
when they allirm, as Cook does, that “the Upland typo of cotton was recognised 
as a distinct species by Linmeus under the name fv. hirsiitnut, but many sub- 
sinpioiit writers have erroneously confused the Old World species hvehawum, 
which is not cultivated in the United IStatos, though often so reported.” It 
<H'rtainly was very largely cultivated prior to 1732, and for many years there¬ 
at t('r, as the I’pland Cotton, and I believe still survives, though mostly in a state 
of hybridisation with <>;. hirsutunt. 

G. apboreum, Linn., Sp. PL, 1753, ii., 693 (excl. syn. Rhcede) ; 
Todaro, Heinz. Cult, dei Cot., 1877, 176-80, t, Ja; Aliotta, Riv. Grit. 
Gen. Goss., 1903, 56-65 (in part); Watt, l.c. 81-91, tt. 7, 8. Tree Cotton 
oi India and Africa, deo kapds, nuritui, inanun, bajwara, red navsari, 
ram kapas, etc. 

Habitat- A small tree or large slirub w'hich lias often boon claimed as originally 
an .Vfrican species, but ft>w botanists have discovered it anywhere in what could 
be regarded as an indigenous habitat. It has been reported as wild in Upper 
(iuinea, Abyssinia, and Upper Egypt. [Of. Do Candolle, Or.V^. Cult. Plants, 405.] 
(’ertainly so far i^is botanical publications are concerned it was figured and 
described by Alpinus as an Egyptian plant a hemdrod years before Flukenet 
wrote of it, “ Uossypium hcrbacaim maderaspatvnse.'' It is said to be met with 
m gardens (especially near temples) in Egypt, Africa, Arabia, India, but though 
much loss abundant has also been found in (Tiina, Japan, Java and the 
Malaya. Lamarck (quoting Sonnerat, Hist. Voy.. x., 460), speaks of it as growing 
plentifully in the plains <if Maca.ssar. So far as presently known, the arboreous 
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form (which may bo called the typical condition) can hardly be said to be culti¬ 
vated as a source of fibre to-day, though according to Indian tradition it is the 
cotton that should be selected in preparing the Brahmanical string, and has 
often been affirmed was also the cotton specially used by the Egyptian priests 
in the construction of their robes. Many of the Arab writers speak of its fibre 
as spun and woven. The classic records of a “ tree-cotton ” carry us many 
centuries beyond the first mention of a herbaceous field crop, and what is 
even more curious still, most of the early writers on Indian cottons, such as 
Rhoede, Terry, Rumphius, etc., describe and figure tree-cottons ” (from 
admitted personal knowledge), but say absolutely nothing about herbaceous 
field cottons. 

Cultivated Forms. —I regard this species as embracing several fairly distinct Cultivated 
forms, some of which at least have been assigned independent positions by 
certain authors. But while in these a natural assemblage of cliaracteriatics is 
preserved, hardly any one feature is constant. Thus, for example, the flowers 
may be yellow, the leaves may be very considerably hairy, and the velvet of the 
seeds may be grey or brown. The more arboreous form occiirs chiefly (so far 
as India is concerned) as an ornamental garden plant. When grown as a field 
crop <•/. arhoreunt may be either an annual or perennial, and in the latter case 
is generally sown in rows, being thus employed to shade more delicate annual 
cottons or other plants. Moreover, the agricultural forms are so much modified, 
very possibly by hybridisation, that they cannot bo regarded as constituting 
varieties—in fact, many of them are but climatic sports that lose their properties Climatic Sports, 
on being carried from one region to another. It may be accepted, accordingly, 
that in India at least the cultivation of u. arhoreutn is quite as ancient, if not 
more ancient, than that of any other cotton. Some of the Indian races referable 
to this species (primarily) may be regarded as having derived from W. avhoreitu$. 
the soft silky character of their flosses, while the length and strength of their 
staples have come from the other ancestral elements. In others a strain from 
ij. Hi'horeutn would soem to have been sought on account of the strength thus 
imparted to withstand .seasonal climatic changes—the plant for the most part 
becoming a hardy perennial. 

There are many cultivated states of this species found all over India, Egypt 
and Africa. As already explai.ied, these manifest a constant tendency to throw 
back towards the arborescent condition with dark purple flowers, whenever they 
are allowed to become perennial or to be naturalised. The following are some 
of the more remarkable varieties or cultivated races of this species:— 

Var. sanguinea, Watt, l.c. 91-5, t. 9; G. sanguineum, Hassk., Cat. Hori. Red- 
Bog., 200; Todaro, Relaz. Cult, dei Cot.^ 1877-8, 179,1.1. Thi.s form is rarely met flowered 
with in India, though frequent in Africa. A red-flowered herbaceous field cotton Cotton, 
was, however, at one time common in India, and is occasionally still met with in 
Oudh. Buchanan-Hamilton, who gave special attention to the subject of the Indian 
cottons, did not apparently preserve a specimen of iJ. proper in his 

herbarium. Sets of his plants are to be seen in the Kew, the British Museum, 
the Wallichian and more especially in the Edinburgh herbaria, and among these 
may bo discovered admirable samples of a red-flowered herbaceous plant which 
botanically is derived almost immediately from cw. tirhoreirm, with possibly 
a strain of Xnuhiitg. Of that plant Buchanan-Hamilton has recorded the 
following observation :—“ No. 1549, G. nigrum, vide Comment, meum in Hort. 

Mai. p. primam. var. (a) ruhicundum ; G. indicum, Willd., Sp. PI., iii., 803 ? 

Colitur ubique in India vulgatisaima.^^ Now if the plant shown by that specimen 
was cultivated everywhere in India and very common in 1808, it must, I fear, 
be spoken of as very nearly unknown to-day and its place taken by a multitude 
of forms of yellow-flowered plants considerably more remote from arboreuui, 

Linn. Of these may be mentioned ;— 

Var. neglecta. Watt, l.c. 95-108, tt. 10-12 ; 0. neglectum, Tod., Relaz. Cult. Bengal 
dei Cot., 1877, 169-75; Cudu Pariti {Alcea Malaharenaia), Rheede, Hort. Mai., Cotton. 

1686, i., 55, t. 31 ; G. herhaceum, Roxb., FI. Jnd., iii., 184; also Dacca Cotton 
MS., plate in Kew ; 0. viridescens, Buch.-Ham. MS. ; O. herhaceum. Maxwell 
Masters, FI. Br. Jnd., i., 346 (in part) ; O. herhaceum, Duthie db Fuller, Field and 
Garden Crops, 1882, i., 75-8, t. 18 ; 0. arboreum, Engler <h Prantl, Pflanzenfam., 

1895, iii., No. 6, 52, f. 25 (after Pari) ; O. neglectum, Subbiah, Bull. Dept. Agri. 

U.Prov., 1901, No. 15, 26, t. 1. Bengal Cotton, helatU, vilayati-Khande^h, kateli, 
mathi, jari, etc., etc., and is the okra of American writers. 

Habitat. —A large pyramidal bush, chiefly grown as a field crop. Cultivated 
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throughout Bongal, Assam and the United Provinces, less abundant in South 
India and Ihirina, distributod by cultivation to Africa, the West Indies and China. 
The narnos given to this plant, and the traditions of the people of India regarding 
it, suggest its having originated in the drier tracts of the Gangetic basin. Re¬ 
cently it has boon carried to all the regions where the perennial cottons (pre¬ 
sumably of iJ. \nnktng origin) formerly prevailed, and the craving for a short 
cheap staple has oven seen its attempted cultivation in Gujarat and Kathiawar— 
the homo of wliat may bo characterised as the long-staple cottons of India. 

In point of historic sofjuence, the earliest botanic reference to this plant would 
app(oir to bo that in the Hortus Mnlabaricus (1686), thus associating it with India, 
the hoadf|uartors of its present-day cultivation. Rheede speaks of it as a shrub 
10 to 12 feet in heiglit, found growing in sandy places. But as if to remove 
the possibility of its being siipposed to be iJ. arboreuin, he carefully describes 
tlie long, narrow segments of its smooth, soft leaves, and then adds that the 
flowers are pale yellow with purple claws and the seeds have a white to grey fuzz. 
Huchnnan-Hamilton, who wrote a commentary on Rheede’s great work in 1822, 
and lia(i hims(6f visited Malabar, observed that so far as ho had soon in that 
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district, cotton was raised (as Rheede had described it) by the Natives in the 
form of small tro(''S planted in corners of gardens and not in fields, nor was the 
(;otton for sale. But Buehanan-Hamilton, unfortunately, had come to the 
conclusion that all the cultivuited cottons of India were mere races that differ 
from (^ach other vastly 1 <»ks than do the varieties of the cabbage. He thus did 
not allow himself to realise that even accepting so restricted a botanical view, 
they might still be of great agricultural and commercial value, and therefore 
worthy of sc^parato recognition. Accordingly, ho omitted to add that the cotton 
of Malabar might be de.scribod as a |)eremnial state of the self-same plant to which 
ho had at one time assigned the name (f. viridescens. On the other hand, Rox¬ 
burgh, commenting on Rheede’s Cudu pariti, observed that he could not bring 
himself to believe that it was fJ. arhoreinn. The fact that it was a small tree 
and thus a perennial precluded him apparently from assigning it its true position 
along with the “ Bengal and Dacca Cottons,” to which ho most unfortunately 
gav(> the name (f. herb(iceu7n. 

I’ho cultivated races of this plant known to exist in India are very numerous 
and much diversified as to yield and merit of staple. Perhaps the most significant 
feature of the story of this variety is that w'hilo to-day it affords the most inferior 
grades of Asiatic cottons, at one time it seems to have yielded several superior 
staph's. Of these may bo mentioned the much-talked-of Dacca cotton. 

Var. assamica, Watt, l.c. 108-12, t. 13 ; Darrah, Note on Cotton in Assam^ 
1885; IMiddloton, Agri. Lcdg., 18115, No. 8, 19-20: C. rernnnm, Todaro, Oss. 
Sj). (ii Cot., 1863, 31 ; Garo Hills Cotton, kil or borkapah (large cotton), khungi 
dci'a, etc. 

This very remarkable cotton might fairly well bo described as an extreme 
form of var. neytevta. It is raised lus an annual crop by the people of the Garo 
hills, who use it in the fabrication of a peculiar kind of blanket, which is formed 
by rows of tufts of the wool placed by hand across the fabric and bound in that 
position by the weft being forced homo on each such row. Whether this peculiar 
textile siiggested the selection that has resulted in the production of the Garo hills 
long-boll cotton, it is ditlicult to .say. Certain it is that when carried to other parts 
of India the plant throws off most of the characteristic features above indicated 
and becomes a largo form of var. nrglevia, or perhaps rather of var. rosea. 

Var. rosea, Watt, l.c. 112-4, t. 14; 0. roseimi, Tod., Relaz. Cult, dei Cot., 
164-8, t. 2; Nurdki Cotton, Middleton, l.c. 11 ; (}. roseum, Uammie, Ind. Cot., 
1905. The varadi, katil bvlati, nitnari, bnngai (Sylhot), and nurdki (Bengal). 

'rhis is ill reality but an extreme form of fj. arhoream, Linn., var. negteeta. 
When shown a typical example of this plant by itself (such as Wight’s No. 213 
from Coimbatore) there is little difficulty in admitting it to a varietal position. 
But alien tho study is extended to the cotton fields it is found that the tran¬ 
sition into the ordinary form of var. aeyieetn is so gradual and continuous that 
it is im])o.ssihlo to .separate the two. In fact, the so-called acclimatised Garo 
hills cotton of Nagpur might oven more accurately be described as the present 
plant. 4’he cultivators of India, being familiar with the normal condition, had 
brought to them this robust and hardy plant with its small pink-coloured 
flowers and largo bolls, and they at once gave it distinctive names, such as those 
mentioned abo\e. It is tho most inferior of all Indian cottons, though the most 
prolific yielder. 
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The advance of the varadi cotton across India might be said to have been Proliflo 
some few years ago regularly chronicled from district to district and hailed as Low-grade, 
a treasure by the advocates of low grade cottons, while viewed as a calamity 
by others. Middleton says : “ White-flowered cotton is a dangerous riv’al to 
the finer varieties. By nature it is made to supplant. When brought to a 
new district, instead of pining as most exiled cottons do, it develops all its best 
properties, grows robust, matures early, is prolific and so wins the favour of 
the cultivators ; once established, it begins to dogenorato, joins company with 
the worst of the native varieties, and forms the mixed growths that constitute the 
bulk of the ^ BengaW of commerce.” 

It is most curious that the name vilayatly often given to this as also to other Hybrid 
robust races of cv. «rbo»*c»#>n, uar. negteeta, should have begun to be used in sent to India. 
Khandesh and Berar about the very time that the record exists of ^lajor Trevor 
Clarke having supplied seed of a cross ho had effected l)otwoon the (laro hills 
cotton and Hinganghat. It is thus fairly certain that one of the first serious 
efforts to improve the Indian stock gave to tho cotton growers of that country 
their most prolific though most inferior staple-yielding plant. 

G. Nanking, Meyeriy Reise, 1836, ii., 323 ; Verh. der Gartenh, der D.E.P., 
Preuss. Staat.y xi., 258, t. 3 ; Watt, Z.c. 114 -24, t. 15 ; G. Capas, Rumphius, 29. 
Herb. Anih., 1750, iv., 33-7, t. 12 ; G. indicum, Lamh., EncycL, 1786, ii., 

134 ; G. herhaceum, Roxb., FI. Ind., 1832, iii., 184-5 {var. China Cotton) ; 

G. herbaceum, Pari., Sp. Cot., 32 (in part); G. Nanking and G. indicum, 

Todaro, Relaz. Cult, dei Cot., 147-52, t. iii., f. 1 ; G. herbaceum, var. lana 
ruja, Aliotta, Riv. Crit. Gen. Goss., 1903, 71. The Siam, Chinese and 
Japanese Cottons of commerce. 

Habitat.—An annual or perennial bush witli delicately formed and often 
purple-coloured twigs ; cultivated in China, Japan, tho Malaya, Siam, J3\irma, 

India, tho North-West Himalaya, Persia, Central Asia, Celebes, Upper Egypt 
and Africa (doubtfully in Madagascar and Arabia). No person has recorded the 
discovery of the wild state of ^his protean species, and yet its specific character¬ 
istics are so constant with many of the cottons, within a largo part of the areas 
indicated, that the separation of the assemblage, from herbavetim, iJ. 
borettiti, and <<?. obtntHifoUum, not only meets a commercial necessity but coincides 
with many historic facts of importance. 

Trigault (IG15) says that cotton grows in groat abundance but is not in- Early 
digenous to China, in fact was introduced (? from Egypt) about four hundred 
years before his time. Dampier {Voyages, 1091) speaks of having seen a 
small cotton plant on an island near Formo.sa. One of tho most interesting 
of tho early writers on Chinese Cotton may be said to be Barrow {Travels in 
China, 1806 (2nd od.), 556-7, 560). Ho tells us that tho beautiful coloured cotton, 
known in commerce by the name of the chief city Nanking, was exporttni, the 
Chinese purchasing in exchange tho cheaper white cottons of Bengal and Bombay. 

It was, he remarks, planted in rows and grew for three years, tlioreaftor being 
uprooted and the fields prepared for other crops. Fortune {Three Years' Wander¬ 
ings in China, 1847, 264) explains that the kakhi or Nanking cotton was a mere 
sport from tho common white cotton of China. 

Economically <J. xatthiug is, at tho present day, doubtless much more Laces, 
valuable than unr. sfinyuinea or any of the other w. ftrboreutn forms. More¬ 
over, some of the Nanhing series display characters of far greater interest 
than the mere length of the corolla (which Todaro lays stress on), and they might, 
in fact, bo broken up into several varieties or distinctive races. Thus, for ex¬ 
ample, Bretschneider’s specimen has tho seeds black and almost devoid of 
an under-velvet—a character which brings to mind the naked black-seeded 
so-called indigenous cottons of South India (see below), but it is highly probable 
that both these may have to be regarded as indicating hybridisation with 
one of the naked-seeded forms. So again, some of tho Indian examples of this Hybrids, 
species have purple flowers, others yellow with purple blotches, and in still 
others the flowers are pale yellow with a purple tinge on the extremities of tho 
petals. A range of variability such as that can be best accounted for on the 
assumption that the assemblage embraces many cultivated races, of vt^hich each 
very possibly owes its peculiarities largely to hybridisation. 

Cultivated Forms, —It would be rash to affirm (in the present state of know- Varieties. 
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ledge) that the special cultivated states to which may be referred 

constitute definite varieties that can readily and invariably be separated from 
each other. The point of importance is that within certain fairly well defined 
areas there are commercially and agriculturally distinctive cottons that would 
appear to bo states or races of Nanking. A detailed acquaintance with the 
cultivated cottons of Egypt, China, Japan, Siam, the Malaya, etc., will in the 
future doubtless suggest varietal or racial groups, in amplification of the Indian 
series here dealt with : — 


Var, rubicunda, Watt, lx. 126-8, tt. 17, 18; O. riihicunda^ Roxh. MS. ; O. ohtusi- 
coloured folium, Burkill (in part), Mem. Dept. Agri. Ind., i.. No. 4. This was formerly a 

Cotton. iriuch more important plant than it is to-day. It occurs occiisionally here 

and there over the hotter parts of India. Hove, who studied the Indian 
cottons in the field during 1787, wrote of Cambay, on November 6, that the 
cottons were then in full bloom with scarlet flowers and quite another species 
from the yellow-flowered bush growTi at Diroll in Broach. “ On my journey,” 
he continues, “ to Korwan in Cambay, for the space of sixteen miles, wherever 
I cast rny ey(}, 1 could see nothing else but cotton plantations. Where the soil 
(;onHist(Hi of a heavy clay those districts were planted with the yellow sort, and 
those which consisted of sand, or wore situated higher from the adjacent ground, 
were plant(‘d with the rtxl species.” Ho then gives particulars of the method of 

ivuiiin^ proj)agation, more especially the pruning of the perennial plants. Pruning as 

system of improving staple is alluded to by many of the early travellers. At 
Desborah in Broach, Hove was told, the red cotton was known as dyva nerma 
mpuHs. One of the most remarkable features of Hove’s account of the Bombay 
cotton cultivation, one hundred and twenty years ago, is the stress he lays upon 
the necessity for free irrigation with yellow-flowered cotton, which in this respect 
dilh'rs, ho adils, materially from the red. 

It is significant that all the best examples of uar. rnhivnnda in the Kew, 
British Museum and Edinburgh herbaria appear to have been obtained from 
8 ()uth and W(\st or North-West India. It might be described as a hybrid from 
\n$tking or o. ohtnNi/hiinni. Its place seems to have been taken in Madras 
and the Deccan, to a very large extent, and possibly quite recently, by the 
} ellow-flowered bant and nadam cottons. 

Hill Var. himalayana. Watt, l.c. 124-6, t. 16. A herbaceous annual or biennial 

Cotton. yellow-flowered cultivated cotton. This is one of tlio chief forms grown along 

the Himalaya, and on some of the lower hills of India proper. It is generally 
called bagar or watni cotton. It seems probable that the Chinese and Japanese 
plant yields a superior staple to any of its Indian representatives ; on this account, 
and because the true o. Nanking has repeatedly been introduced into India (c/. 
Roxburgh), it seems desirable to separate the Indian from the Chinese plant. In 
the Indian form, the loaves are large and broad, the lobes triangular acuminate, 
and the base very often almost cordate, while the whole plant is frequently very 
hairy—a departure from the typo that possibly denotes hybridisation with 
iJ. obtuMifolimn. 


D.E.P., Var. Nadam, Watt, l.c. 128-31 ; Capas, Rumphius,Herb. Amb., iv., 33-7, t. 12 ; 

iv., 101-2. Middleton, Agri. Ledg., 1895, No. 89, 8 ; O. indicum, Qammie, Did. Cottons, 1905, 6^ 

Coconada trade the cotton of this assemblage is often designated “ Coconada,” 

Cotton. besides nadam there are several other vernacular names that denote the series, 

such as yerra (re<l) also paira, burada, etc. They are usually perennial, bushy 
plants, with dark-green foliage and deep-red coloured stems. The chief staple 
of Burma, the u'a-gale, is an annual ; the wa-ni, according to Burkill, is a kakhi- 
coloured wa-gale ; lastly, the wa-gyi is a perennial—they are all three states of 
this variety. 

I adopt the name nadam (or yerra) because it is that ascribed by the Natives 
of India to one of the most extensively cultivated representatives of the present 
series of cottons—the nadam (or paira or burada) cottons of South India. 
Middleton speaks of it as the roji of Madnis, but he might also have added, or 
the bani of Central and Northern India. There is, however, a considerable 
range within oven the nadams. Generally speaking they are the inferior cottons 
of tlie Madras Presidency ; have often flowers pink in bud and turning reddish 
i)urple with age (hence called yerra cottons) ; they are sown either during the 
north-east monsoon (September to November) or during the south-west mon¬ 
soon (from April to June), and occupy the land from three to five or more years. 
They begin to bear in about nine months after sowing, and yield two harvests 
in their second year, viz. the one in September and the other in January. They 
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are mostly grown on red sandy or stony soils, very rarely on black soils. They 
are for the most part perennials, and as such attain a height of 6 to 8 feet ; 
they are accordingly largely cultivated as mixed crops, being grown in rows 
through the fields or as hedges to protect other crops. 

Var. Banl, Watt, l.c. 131-4 ; Middleton, Lc. pi. iii. ; O. herhaceum, var. Jethi, D.E.P., 
Gammiey l.c. 4, pi. iv. This affords the finest and most silky qualities of the iv., 88,129. 
cottons known in trade as the Oomras (Amraoti), the Hinganghats, the Hingan- 
Nagpurs and Bihars. Under each of these there are vis\ially two grades, ghat 
viz. the bani and the jari. The former grows on the higher and drier soils, Cotton, 
especially of the southern districts ; gives a fine silky floss but low yield. The 
latter is raised on the lower black soils of the northern districts ; gives an in¬ 
ferior staple of a woolly character but does so very profusely. Jnri seems 
originally to have been simply a lower quality of bani, and produced possibly 
by crossing it with uar. negivctn ; nowadays it is pure uegierta. To the 
circumstance of nani being one of the races of the Chinese cotton plant is due 
its silky staple. The description of the shape of the leaves and colour of the 
flowers of this special form is almost precisely that given for Aadtttn, except that 
the leaves in the finest grades of bani are much larger, thinner in texture, more 
undulated and much more hairy. The bractooles are usually very largo purple 
entire, or with a few long pointed teeth. 

It is met with over a wide area, bears numerous distinctive names, and 
manifests a considerable range in quality of staple. It mingles with the Xadam 
cottons of the south and east, with the Koji of the west, and with the hinta- 
fayattn cottons of the north. It is known in Bihar as jethi or deai (deshila) ; Loc.al 
in Bengal proper it is bhoglla; in Berar it has numerous synonyms such Manifestations, 
as tidhi, judi ; in Hyderabad one of the best forms is that produced at 
Bhainsi; in Southern Kathiawar it seems also to be known by the names 
of niathio, tiffina, gangri, etc. It occurs in Berar, the Central Provinces, 

Bihar and the drier tracts of Bengal. It is essentially the best cotton met 
with on all the dry soils that have to be classed as second best in cotton- 
production. 

Var. RojI, watt, l.c. 134-7. A perennial, bushy, yellow-flowered, cultivated Roji. 
cotton that might be described as specially prevalent in Baroda and Khaira. 

It is a tall mucli-branched shrub, often climbing in hedges 0 to 8 feet with 
straight ascending branches. When loft to grow in tlio hedgerows roji becomes 
subscandent, the wool shortens and turns rufous-coloured, and the fuzz lengthens 
and becomes also rod-coloured. If allowed to remain in the fields for more than 
three or four seasons the wool degenerates in quality and, as stated by the early 
authors, is then fit for upholstery purposes only. But Middleton observes, “Bojf 
is markedly dilleront from the annual cottons and does not seem to hybridise 
with them.” 

One of the earliest and perhaps the most interesting direct allusions to this Early 
cotton is that given by the Rev. E. Terry, who accompanied Sir Thomas Roe’s 
Embassy to India {Voy. E. Ind., 1616, 368). Speaking of the neighbourhood of 
Surat, he says : ” For their Cotton-wooll, they sow seed, and very large quantities 
of Ground in East-India are thus seeded. It grows up like small Rose-bushes 
and then puts forth many yellow blossoms. . , . Amongst that Wool they find 
seeds to sow again as they have occasion ; but those shrubs bear that Wool throe 
or four years ere they supplant them. Of this Cotton-wool they make divers 
sorts of white Cloth.” This recalls at once the description of Indian cotton 
given by Theophrastus (see p. 571). 

There is only one perennial cotton with yellow blossoms in Gujarat, and 
accordingly it seems safe to assume it was the plant to which Terry referred. 

Here, then, we have another indication that the perennial cottons were once 
upon a time more largely cultivated than they are to-day, if we are not justified 
in believing that the perennial cottons were the early condition, the annual plant 
a later product of greater skill in cultivation. Hove (170 years after Terry’s 
time) repeatedly alludes to perennial cotton seen by him—both red and yellow 
flowered—but he also gives a full account of the cultivation of the annual plant, 
and devotes special attention to what he calls a new method recently introduced. 

This may possibly point to the extended cultivation of the annual crop. But by 
the date of Hove s visit the roji cotton had been assigned the .secondary 
position which it has since held. Hove’s actual specimens are in the British ohan?e i 
Museum, and it has to be admitted that they could not bo separated botanically indi in 
from any corresponding set of more recent date. But he has no sample of what Stock. 

581 



GOSSYPIUM 

OBTUSIFOLIUM THE COTTON PLANT 

Indian Wild Cotton 

( 3 f»uld bo called a high-grade Tcahnami, his nearest approach to that being a speci¬ 
men that might be described as the wagria cotton of to-day. 

To conclude this account of the forms of €ii- yanking, it may have been 
observed that I have not attempted to describe the races that might be men¬ 
tioned as examples of each of the great groups, ya(iftni,Bani,iioJi and HUnn~ 
Utgana. But it is next to impossible to furnish descriptions that would be 
intelligible to persons who have not a personal acquaintance with the living 
plants. To the cultivatf)rs of India they are, however, often of considerable 
value. Into one or other of the varieties of d. Nanking have to be placed 
all the yellow-flowered perennial cottons with thick leathery, broad, five-lobed, 
imj)orfectly cordate leaves, liaving three glands and largo ovate acute, thick¬ 
toothed bracteoles. 


D.E.P., 
iv., 27. 
Indian 
Wild 
Cotton. 


l'vrn\ 

(.'oii'lition 


Indian 

Long 

Staples. 


G. obtusifolium, Roxb., FI. Ind., 1832, iii., 183 ; Todaro, Relaz. 
Cult, (lei Cot., 1877-8, 129-30 ; Watt, l.c. 139-43, tt. 19, 20 ; G. herbaceum, 
Aliotta,^Riv. (hit. Gen. Goss., 1903, 67. 

A shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entin> lobos, stipules falcate ; bracteoles entire ; capsule ovate, cells 
.3-8(3eded ; seeds free, clothed with firmly adhering short greenish-grey down, 
under a small portion of ash-cioloured wool. A native of Ceylon, but not culti¬ 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtaine<^l from Ceylon of a plant 
reported to bo there w'ild. 

'rho above, very slightly abbreviated, is Roxburgh’s original account of this 
species. 'Ihe additional information available may bo said to consist of a manuscript 
coloured drawing made under Roxburgh’s supervision and named by him, the 
original of which is in the Calcutta Herbarium, and an exact copy in the Royal 
Herbarium, Kow. It is, however, the plant called o. herbareunt by most writers 
who have d(\scribed the cottons of India and Africa, and is the <>^. hit*ftntnni, Linn. 
Herb., but not of Linn., Sp. PL Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of the most 
important cottons of India. Under the name iJ. herhacenw he described the 
plant now accepted as iJ. arhowutn, var. negteeta, and linked that with U, 
Nanking (China and Berar Cottons), but kept all throe distinct from iJ. ohtuni- 
foiinin. [No plant that could bo supposed to correspond with iJ. obtnNifntinm 
is, however, mentioned in Linn, Sp. PL ; in PL Zeyl. ; in Burmann, Thes. ZeyL ; 
in Rheode, Hart. Mai. ; nor in Rumphius, Herb. Amb., etc., etc.] Lastly, Trimen 
says there is no indigenous cotton in Ceylon. 

Habitat.—A distinctly Oriental spoi^ies, the various manifestations of which 
are mot with in India, (-eylon, Malay Archipelago, Philippine Islands, Africa and 
l'pp(‘r Fgvjit. I have in India repeatedly collected a i>ionsgninnt in a wild or 
self-sown condition, and was, 1 believe, the first person definitely to suggest its 
identity with <«. abtuNi/hiintn. It occurs, for example, here and there all over 
Kathiawar, tt is fairly common in the hedges of Gujarat, and was found by me 
in Khandesh and in the Deccan. If in all these instances it has to be regarded 
as but a survival of former cultivation, there would seem every likelihood that 
in some of its known habitats it has existed in the feral condition for a great many 
years, perhaps centuries. Further, the plant is perfectly easily recognised from 
all the other Indian cottons, though certain states of a. Nanking come very 
near to it indeed, if such instances are not hybrids l)otweon the two species. But 
the plant does not seem to bo confined to India and Africa. Vidal collected it in 
the Island of Ticao, Philippines, and the label attached to his specimen describes 
it as “ wild.” So also Dr. A. B. Meyer found it in the Malay Archipelago. 

Cultivated Forms .—To distinguish the cultivated forms collectively, of this 
s])ocies, from those of Africa and other parts of the world, it may be useful to 
group them as embraced under a special Indian varietv as follows : — 

Var. Wlghtiana, Watt. Le. 14;i-53, tt. 21, 22; a. Wig)itianu 7 n., Todaro, Oss. Sp. 
dei Cot., 18t)3, 47-51 ; also Relaz. Cult, dei Cot., 1877, 141-0 (in part), t. iv., 
IT, I-!); (L hirsutuni. Linn., Syst. Nat., 1707, ii., 402; also in Herb., non Sp. PL ; 
(r. herbaeeum, Linn., var. obtusifolium, Roxb., Wight, Ic., t. 9; IMaxwell T. Masters, 
^7- Ind.. i., 340 (in part); C. herbaceinn. AUotta, in Riv. Crit. Gen. Goss., 1903, 
07 (in part). The so-called Long-staple Cottons of India. 

One of the most remarkable features of this plant is the circumstance that 
while it is the most valuable of all Indian cottons to-day, it is the one least 
understood and last of all to have been described by botanists. It is a cultivated 
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annual cotton, with seeds much smaller, more definitely and compactly formed 
than in the wild plant, and fuzz very short, usually ashy-grey in colour. The 
change in the shape and size of the seed is a direct result of selection intended to 
ower percentage weight of seed to floss (lint). Varthema [2''ravels (ed. Hakl. 

Soc.), 1610, 107) speaks of the cotton of Cambay being much exported ; he also 
says Bengal cotton is sent to Mecca, and in a footnote mentions the cotton of 
Burma. Mandelslo {Travels, in Oloarius, Hist. Muscovi/, etc., 1038-40, many 
passages) makes frequent mention of the cotton of Gujarat and Agra, but not 
in such a way as to allow any opinions being formed regarding the plant tliat 
was then grown. In Milbimn’s Oriental Commerce (1813, i., 280) special mention 
is made of the Ahmood being at that time the finest grade of (Jujarat cotton. 

Habitat.—This is cultivated in a belt of country that fringes the west coast 
of India from the Rann of Kach through Kathiawar and Gujarat, to the southern 
Maratha country and South India. 

Soils .—The cultivated states of O. ohtunl/oiitttn are exceedingly difficult 
to classify, since they blend almost imperceptibly from one typo to another, 
in direct adaptation to smaller and less conspicuous climatic and soil variations 
than is experienced in the other cotton areas. There are in India throe main 
classes of cotton soils with throe corresponding main groups of cotton plants :— Cotton 
(a) Rich black loamy soils, such as those of Kathiawar, Gujarat, Khandosh or Areas, 
the Karnatak. These are collectively often spoken of as the “ Black Cotton 
Soils.” (6) Mixed red and black stony soils, such as tho.se of the Deccan, Borar, 
the Central Provinces, etc. (c) Alluvial sandy soils such as those in the Ganges 
and Indus basins. Within (a) the forms of ohtuHifoUutn are mainly grown ; 

{b) of f<i. h’anicinff; and (c) of o\ avhttfetttH. But ill each one of those groat 
cotton areas there may be local modifications both in climate, soil, exposure, 
etc., so that a limited cultivation of all three plants may exist or bo possible 
in any one province. Speaking generally, however, xattuiny, when met 
with on the black cotton soils, is of a superior quality to that seen anywhere 
else and O. avboretnn is there very nearly unknown. These soils aro too valu¬ 
able to bo used for the inferior grades, and consequently it is within obiiini. 
foiintn itself, as a rule, that the adaptations of plant to environment have 
taken place. On the red and black stony soils o. »btnNt/bHttm rapidly de¬ 
generates or becomes hybridised with o*. In the areas of sandy dry 

soils fif. obtHHifoUtim becomes unknown, and the higher grades there met with 
are some of the stocks or hybrids of Xaniiini/. It is not to be wondered at, 
therefore, that in regions so eminently suited for cotton as those possessed of 
black cotton soils, every little variation in soil, climate, altitude, marine in • 
fluence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not field by field. The most favoured conditions, and Chief 
the localities accordingly of the finest Indian staples, aro Surat, Broach, Ah- Localities, 
medabad and Kathiawar. But within even these four districts there are well- 
marked minor areas that have apparently directly originated some of the special 
forms of €}. obtusl/bilnm that have presently to bo indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri¬ 
culture, who was at that time in the service of His Highness the Maharajah of 
Baroda. Wo marched over the greater part of the province as well as Kathiawar 
(when the cottons were in flower), and Middleton’s great personal knowledge of 
the country enabled him not only to point out to me the kaleidoscopic blend¬ 
ings of the plants, but the immediate relationship of these to the variations in 
soil. [Gf. xinn. Kept. Ind. Mus.Calc., 1893-4, 2-6.] The rich, deep black soil of 
Broach and Navsari is known as the kahnam, and this was observed to yield Kahnam 
the finest of all Indian cottons, accordingly known as the kahnami or Broach 
deshi (= country). The districts south-east of Baroda were seen to produce 
a considerably lower grade of kahnami cotton. So also both sides of the Dhadar 
river (between Baroda and Broac*-h) were noted to change into a calcareous 
loam with the appearance of a distinctive plant known as the gughari. That 
particular cotton thus occupies an intermediate zone betw^een the plants of the 
deep black kahnam soil proper and the lighter or shallower soils known as goradu 
to the north and west. On these lighter loamy soils are to be found the kanvi 
cottons of Bhavnagar, Palitana, Dhola, Amreli and Junagardh, the ambli (of 
Dhollera), and the wagria of Wadhwan, Viramgam, Morvi, North Kathiawar 
and Kach. 

A similar classification doubtless prevails in the southern Mardtha country. 
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The kumpta {coompta) cottons of Dharwar and Belgaiim are the sou^ern 
equivalents of the kahnami cottons of Gujarat. Still farther to the South (in 
the Madras Presidency), the uppama of Tinnevelly, Coimbatore, etc., closely 
correspond with the goghari cottons, while the tellapatti or jowari-hatti (hybrid) 
cottons of Bollary and Karnul in some respects answer to the wagria of North 
Gujarat. 

Races. The following may be given as the chief cultivated races of this species ; 

{A) Pure Races. 

(а) Kahnami: the deahi cottons of Broach, Surat, Navsari, Baroda, etc. 

(б) Goghari ; one of the inferior but profitable cottons of Baroda and Broach. 

(c) Lalio : the deahi cotton of Ahmedabad and Kathiawar—the Dhollora 
Cottons. 

(d) Kumpta: the characteristic cotton of the southern Mardthd country 
and known in trade as ** Coomptaa.'"' 

(c) Uppam : the long-staple cotton of South India, found mainly in Tinnevelly 
and Ct-i^rnbatore. 

{B) Hybridised Races. 

(/) Kanvl: a rocontly introduced stock that often bears the name of khan- 
puri and is probably a liybrid with in. arhorettm, uar. nef/tevta. 

(g) WagTla: the Common Cotton of North Gujarat, Kathiawar and Kach ; 
is probably a hybrid with in. \€i»tking —hence the breadth of leaf. 

{h) Tellapatti: the black-seeded cotton of South India that is often called 
jowari-hatti, and which is found in Bellary and Karnul.. There would seem 
littlo doubt that this is a naturally produced hybrid between the uppam and 
Jiourbon cottons. 


Exotic 

Species. 


ClassLQcution. 


Seleotiou. 


Fuzzy and 

Seeds. 


(R) NHW-WORLD FORMS (OR, RATHER, INDIAN EXOTIC COTTONS). 

For the purpose of this work it is hardly necessary to deal with every species 
and variety simply on the ground that at some time or other it may have been 
grown in India, or may oven exist as an acclimatised (wild) plant. It is desirable 
to confine attention to the forms that can be said to be regularly cultivated, 
and which, therefore, participate in the supply of cotton that finds its way to 
market, or which have contributed (by hybridisation) to the production of some 
of the special races now grown in India. Suffice it to say that every cultivated 
cotton of any note in the world has at some time or other been experimentally 
grown in India. In all b\it two cases these have ultimately, however, come to 
be regarded as less valuable than the Asiatic stocks; hence certain forms, being 
neglected, have escaped into the neighbouring hedgerows or jungles and thus 
survived to this day, under conditions that have occasioned their being mis¬ 
taken for indigenous (wild) plants. It may, therefore, servo the present purpose 
if the exotic cottons of India bo discussed under two great groups :— 

Fuzzy-seeded and Naked-seeded .—As already observed, a classification ex¬ 
clusively based on any one structural peculiarity would of necessity be mis¬ 
leading, more especially if the selected character could be shown, as in the present 
instance, to bo very largely a special adaptation to external and variable con¬ 
ditions. The grouping suggested is of value, however, when viewed carefully 
in conjunction with the assemblage of other characteristics that may be said 
to demarcate the species. It is, moreover, a simple and convenient method of 
recognising the more important Now World cottons. 

It may bo recollected that the seeds of most wild cottons contain a more 
or less complete coating of hairs, formed, it is believed, with a view to protection 
from insect enemies. Certain developments of that feature may, therefore, 
bo regarded as brought into existence primarily as a consequence of definite 
adaptations, but by human seloction these have been fostered or changed in 
accordance with an altogether now purpose, namely the supply of fibre of a 
particular length, strength or coloiu*. In some instances, a proportion only of 
the coating has been elongated, either naturally or as a direct consequence of 
cultivation. Hence it has come about that the coating of hairs may be referable 
to two layers—an under coating of short hairs (the fuzz), and an outer coating 
(the fk)ss). But, on the other hand, the whole of the coating may elongate into 
floss, the seeds in such cases being described as “ naked,” that is to say, not 
possessed of a fuzz. Lastly, the elongation of the floss may not be constant or 
uniform ; a certain proportion may be shorter than the rest. Want of uniformity 
in the length of the staple is a serious defect, hence in selection of stock this 
aspect has to bo carefully considered. But now comes a curious circumstance, 
and one of groat practical interest: seeds possessed of a fuzz have, as a rule. 
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their floss more securely and firmly bound to the seed-coat than is the case 
with naked seeds. This has led to two classes of gins, namely saw-gins and Necessity for 
roller-gins, the former being regarded as necessary to tear the firmly bound tvyo Kinds of 
fibre from the seed-coat, and the latter sufficient for the naked-seeded cottons. 

The tearing of the staple is a significant feature that lowers very materially 
the value of the floss, apart altogether from other considerations. A naked- 
seeded readily separable floss is, therefore, a high qualification, and one that 
marks great progression in cotton cultivation. 

Fuzzy-seeded Cottons of the New World, —The species that fall 
into this position are :— 

G. hlpsutum, Linn.^ Sp. PL (non Herb, and non Syst. NaL)^ D.E.P., 

2nd ed., 1763, 975, founded on Miller, Gard. Diet., 7th ed., 1759, n. 4; iv., 17-8. 

G. latifolium, Murray, Comm. Soc. Reg. Gott., 1776, vii., 22-5, t. 1 ; Watt, Saw-ginned 
l.c. 183-200, tt. 29-31. This is possibly a cultivated state of G. punctatutn, 

Sch. et Thon. (G. Jamaieense, Macf.). 

A botanical specimen contributed by Philip Miller is preserved in the British Miller’s Chelsea 
Museum and is, therefore, very possibly the actual type of the species. Another Stock, 
specimen of the same plant will be found in the Badminton Garden herbarium 
(also preserved in the British Museum), which was very probably the source 
from whence Miller obtained seed. And it is just possible the Badminton stock 
came from Guadeloupe Island, having been contributed by the brothers Lignon, 
mentioned by Tournefort as having sent seeds of West Indian plants, more 
especially from Guadeloupe, to Paris. It is interesting, therefore, to be able 
to add that the record exists of seed having been grown in Georgia in 1734, from Grown in 
a supply furnished by Miller from the Chelsea Physic Garden. There is thus 
little doubt that the introduction of the actual stock of the Now Orleans, 

Georgian, and many other short-staple American cottons, dates very possibly 
from the supply sent out by Miller. But to this same plant has to be attributed 
the Egyptian (Delta lands) cotton—a plant that existed very possibly in 
Upper Egypt long anterior to the modern traffic, the stock of which we know 
came very largely from the United States of America. So also the so-called 
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the 
States, though later supplies wore procured from Egypt, from belief that they 
represented a special and peculiar plant known in trade as “ Egyptian Cotton.” 

Some years previous to this historic introduction of the Dharwar stock, 

Roxburgh spoke of the plant having been only of late brought into India. Ho 
does not tell us where it came from, but his description occasions no doubt as 
to its determination, and he was the first botanist to affirm that the seeds were 
free from each other. Interest was being taken in the plant the world over, 
however, since towards the close of the 18th century Murray furnished an ad¬ 
mirable picture and description of it, under the name O. latifolium. During 
the past fifty or sixty years the cultivation of this cotton in India has gradually Cultivation in 
concentrated in the Deccan. It is, of course, also met with in other parts of India. 

India, but success has chiefly attended its acclimatisation in Dharwar and the 
neighbouring districts, hence its being known in trade as Saw-ginned Dharwar. 

In 1894 I made a tour on foot through certain districts of the Central Pro¬ 
vinces and Berar, in order to study in the field the cottons there cultivated. 

In many parts of Nagpur, Wardha, Ellichpur, Amraoti and Akola I found the 
present plant very largely mixed in all the fields of the so-called higher grade 
“ Oomrasy In many cases it would not have been an over-estimate to say that 
they contained from 20 to 30 per cent, of hirnuttiw, the balance being 
a. NanUing, vat. Bani, of an inferior stock for the most part. The latter was Admixture, 
a much larger and more prolific yielder, and the former was grown, so the cul¬ 
tivators told me, entirely because the mixture was believed to raise the grade 
of the staple. Except, therefore, in Dharwar, where it is grown as a pure crop, 
the condition mentioned as discovered in the Central Provinces is characteristic 
of the occurrence of the present plant in India as a whole. It has, however, Qcueral 
greatly degenerated, and is often not more than a foot or a foot and a half in Appearance, 
height; is a coarse, stunted, much-branched, erect, greenish-red, dufit-coated 
bush, the last-mentioned peculiarity being a consequence of the abundance, 
length and strength of the hairs with which the shoots, leaf-stalks and veins 
are coated. The seeds are always large, ovate, truncated on one extremity 
and have a strong dense fuzz, which may be grey or green in colour, The floss 
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adheres very firmly, hence necessitating the use of saw-gins, but it is fairly long 
and silky. 

As met with in India, the plant has degenerated very greatly from the stan¬ 
dard preserved in the United States and in Egypt—has, in fact, approached in 
many directions to the specific conditions of /ninetntttin , although I am not 
aware of its over having been recorded as met with as an escape from cultivation. 
Had Hyst(unatic selection of stock been pursued in India, there is little doubt 
that a higher standard than exists might have been maintained, if not a pro¬ 
gression H(5cured. Of this there can be no doubt, that the Upland Cottons of 
America have advanced until the plant that now affords them is no longer O. 
hirntitnni , blit a greatly improved stock that botanically might be described 
as a hybrid between fJ. hirnttittm and tuejrivamnn. 

Religious Var. rellgiosa, Watt, l.c. 201-4, tt. 32, 33 ; O. religioaum, Linn., Syst. 

Cotton. Nat., 1707, ii., 402 (in part); G. religioaurn, Linn. Herb .; G. tricuapidatum, Lamk., 
hJnrycl., ii., 130; G. crnccum, Haiti., Trans. Linn. Soc., 1822, xiii., 491-4; G. 
religiof^iim, Itoxb., FI. Ind., 1832, iii., 185-6, but MS. drawing n. 1497 is named 
G. fuacnm. 

'This somewhat remarkable plant is mentioned here mainly in order to allow 
of its sepiiration from btutMliienHc (which by Parlatore and others has been 
incorn'ctly called im. veUghtnutn). It is not of much importance commercially 
as its separation from in. hlruutunt is a matter of great difficulty, and, more- 
ovi^r, the plant does not appear to bo very extensively cultivated. It is best 
distinguished from the normal condition of saw-ginned Dharwar cotton by 
its trailing habit and more softly hairy condition. The lateral shoots are 
much elongated and slender and the intornodes are long, straight and profusely 
tomontoso. It is not uncommon to find popular writers in India affirming that 
the name veUffionutn was given to denote a cotton cultivated by mendicants 
or one met with near temples. The name was first used by Uinnreus, and there 
is no proof whatever that his spwimen came from India. Moreover, the plant 
that in India might deserve the name reUf/toHum would be the deo kdpaa or 
rain-kdpaa, which is iJ. avhovettm. Roxburgh was the first botanist who 
crit ically studied the plant, and he came to the very correct conclusion that it 
could “ scarcely bo more than a variety of »»»*#.” 

Red G. micpocarpum, Tod.., Hort. Bot. Pan., 1876, i., 63, t. 14; Watt, 

Peruvian, l.c. 210-3, t. 36 ; Nigro Cotton, Lahat, Nouv. Pel. de VAfrique Occ., 1728, 
iii., 262 -9, t. 261. 

A remarkable plant mot with now and again throughout the cotton areas, 
more especially in Africa, though the typo was described from a plant raised 
(so Todaro says) from seed procured from Mexico. Its leaves are even more 
deeply palmisi'cted—the lobes being almost linear—than is the case with 
btutNiiiviiMv, but they are in addition pilose-tornentose, while the seeds are semi- 
conglomerated and partially coated with a velvet. One of the most striking 
peculiarities of this plant is the immense size of the calyx. By most writers 
this has been confused with kidney cotton {in'. brantiivHue), but others call it 
the true Pernambuco cotton of commerce, which they hold to be thus distinct 
from the kidiu'v cotton. By still others it is the original stock of the ashmouni 
cotton of Egypt, an opinion which I do not accept. Perhaps its best popular 
name is Red i’eruvian. 


D.E.P., 
iv., 20-1. 
Peruvian 
and 

Egyptian. 


G. pepuvianum, Cav., Diss., 1785-90, 313, t. 168; G. vitifolium, 
Pojrb., FI. Ind., iii., 186 ; ? G. religiosum, Pari, (in part, but non Linn.) ; 
G. hirsutum. Cook, Weevil Resist. Adapt, of Cot. PI. ; Watt, l.c. 213-26, 
tt. 37, 38. U.S. Dept. Agri. PI. Indust. Bull., 1906, No. 88, 8. Possibly 
iiuUgonous to Central and South America ; is the so-called Peruvian 
Uottou now met with in most cotton-growing countries, especially West 
Africa, where it received numerous distinctive local names, such as owu 
of Abbeokuta and ukoko of the Congo ; and most of the races of ordinary 
or short-staple Egyptians, such as the Ashmouni, Mit Afifi, Zafiri and 
. lhassi. 

This somewhat ob.scure species links together «. ute^rtettnutu and i^. bvasi- 
livttMe. It has the palmisec'ted foliage of the latter with the blistering habit 
of twigs and fuzz-coated seeds of the former. It is somewhat significant that 
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all the American and African cultivated cottons that possess seeds more or less 
coated with a velvet or fuzz hivMufttut, o. tuejricttmttti and G. jteru- 

viantnn) have the leaves more or less pilose, while the forms with sub-glabrous 
leaves (e.gr. G. iturpttvttHvenH, g. ritifniium and G. bra»iiten/te) have the seeds 
practically naked; that is to say, they do not possess a fuzz. 

G. mexicanum, Tod., Eelaz. Cult, dei Cot., 193, tt. vi., xii., f. 32; Upland 
Watt, l.c. 226—44, tt. 39—42. This hybrid species is often very difficult 
to separate from G. purpvrascens when in foliage. The leaves are 
broad, smooth, glabrescent with five to seven radiating veins and lobes; 
peduncles prolonged, pedicels short and flowers small, pale-coloured, 
nodding ; seeds large, with thin ashy fuzz, and copious woolly floss. 

Apparently originally procured from Mexico, but so far as known is met 
with under cultivation only. 

Roxburgh tells us that this was introduced into India by W. Hamilton in Introduction 
1804, but subsequently ho seems to have confused it with Bourbon Cotton {g. 
puvpitvaficBtiH), and gave both plants the botanical name of harhadenne, Willd., 

since both his MS. drawings (so named) are in reality G. n»e.jcivauitm. He 
further apparently alludes to this plant under g. /lifuntum as being grey- 
seeded. Wight, Spry and many other Indian writers refer to Mexican Cotton 
in the Journals of the Agri.-Horticultund Society. 

It luis, however, to he admitted that some uncertainty exists as to the plant Mexican Cotton. 
Todaro actually meant by the name <». ntejciratutut. If his coloured illustra¬ 
tion be accepted arbitrarily as the type, then it has to bo confessed that it is 
not very plentiful in herbaria. In all the samples seen by me that approach 
most closely to that type, the plants either came from Mexico or were raised 
from seed procured from that country, as Todaro affinns was the case with the 
plant figured and described by him. But in all the best tracts of America, from Hybrids, 
which the finest Upland and Georgian Cottons are procured, the plant there 
grown is almost exactly intermediate between the typo of G. hirnututn and 
that of G. nie^ioatiutH. The leaves are large and broad in fully-formed con¬ 
ditions, are 5-, sometimes evf.i 7-lobed or only angled. In texture they are 
smooth, thick, leathery and either very hairy (in forms that approach to G. 

MHiuttt) or almost quite glabrous (in those with a closer approximation to 
G. mejricanu»n). In the United States fresh stock has again and again been 
imported from Mexico, and the admission made that the previously existing 
stocks had been thereby much improved. There would thus seem little doubt 
that the improvement that has boon consistently reported as taking place has 
run parallel with an undoubted advancement from the older typo of G. hit'Mutitnt 
towards that which more appropriately should (from the botanical standpoint) 
be designated €J. tn^irannm. But they are one and all hybrids, and the 
suggestion may be offered that they have been derived from G. hi rHittiim. 
as the one stock, and either G. pitvpuvam'euH or G. ritlfolhnn (G. bftrttattenHe) 
the other—the result being the presumed hybrid condition hero designated 
G. Hiejcivnutitn. Of the more famed cottons of this assemblage, the following 
may be specially mentioned as (a) hairy {e.g. aff. G. hivHntmn) forms: — Special Races. 

“ Allen,” “ Peeler,” “ Sunflower,” “ Todd ” and “ Russell.” Of the (b) glabrous 
(aff. G. fne.rU‘annm) : —” Welbom’s Pet,” “ Willet’s Rod Leaf,” “Parker” 

‘‘ Layton’s Improved,” “ Toale,” ” Shine,” “ Simms,” ” Berry’s Big Boll,” 

“Culpepper,” “Cummings,” “Triumph,” “Gibson,” “Myers” and “ Texas 
Wool.” Reversions are also recorded, one example of which may bo here speci¬ 
ally mentioned, namely “ King’s Improved,” which comes closer to G. pifnc- King’s 
tatutii than to the bulk of the modern G. ntejcieHtutm cottons that to-day Improved, 
are called by the old, but now hardly accurate name of G. Another 

illustration is the tendency for green-seeded stock {G. hirMutum typo proper) 
to produce brown or grey-seeded forms {G. wejrivttn9itn) according as the degree 
of cultivation or neglect tends to develop and establish the one or other ancestor 
of the present-day much hybridised stock of Upland cottons. 

Naked^seeded Cottons of the New World, —The following, among 
other species, may be specially mentioned in this position :— 

G. purpupascens, Eoir., Lamk., Encycl Meth. Bot. suppl, 1811, Bourbon 
ii., 369 ; Watt, Lc. 250-5, t. 44. A cultivated perennial plant of which Cotton. 
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there are several distinctive races, derived very possibly from G. taitense, 
Pari., and which constitute the Bourbon and Porto Eico Cottons of 
commerce. 

The seeds are not only what is called naked, but the leaves are almost glabrous. 
They are perennial plants with strongly angled purplish shoots and leaves ovate 
entire or with three lobes on the apex, the laterals arching outwards and the 
petioles almost thorny through the growth of ^glandular warts. They are all 
essentially insular plants, hence tho greater success attained with them in South 
as compared witli North India. They seem to be readily hybridised, and in 
censecpionco it is not uncommon for completely fuzzy seeds to appear among 
plants raised from the normal condition, viz. tho seeds naked, except for a tvift 
of rust-coloured fuzz around tho beak. 


D.E.P., 
iv., 22-3. 
Vine¬ 
leaved 
Cotton. 


liOn« SUplc, 
Kgyptian, 


Weevil 

llouiiitont. 


D.E.P., 
iv., 18-20. 
Sea Island 
Cotton. 


G. vitifolium, Jjamk., EncycL Meth. Bot., ii., 135 (excl. syn. Pluh. 
Alm.\ t. 188, f. 2, added doubtfully by Lamk.); Watt, l.c. 255-65, tt. 1, 
45; Xylon arhoreum, Merian, Surin. Insect., 1679, t. 10; Labat, Nouv. 
Voy. aux Isles de VAmer., 1724, i., pt. 2, 125-31 ; G. latifolium, Rumphius, 
Herb. Ainh., 1750, iv.,37, t. xiii. (excl. syn.); G. harhadense, Pari., Sp. 
del Col., t. iii. (in part) ; G. religiosum, Aliotla, Riv. Crit. Gen. Goss., 44 
(in part). 

'riio Vino-leaved Cotton was probably originally a native of Central and 
vSouth America, to tho Amazon basin and the Lesser Antilles, but early found 
under (uiltivation tliroughout the cotton area of tho world. It is the Egyptian 
long staple, Antilles, Piura, Surinam and Cayenne, St. Domingo, Guade¬ 
loupe, Jiarbados and other cottons. In the early literature of this genus the 
greatest possible obscurity prevails regarding hitrhadenHv. It might, in 
fact, without fear of contradiction, be atlirmod that there was little or no dis¬ 
tinction between that species and tho present plant. As time advanced 
the form known as Sea Island Cotton appeared, and to it became restricted, 
by most authors, tho name o. havbtnten»e, leaving vitifolium to be ac¬ 
cepted as denoting the slightly lower-grade cottons of South America and Egypt 
that are classed os “ Long Staples.” It is, in other words, highly likely that 
this plant may have been one of tho ancestral stocks of o. tmvimtleuHe, var. 
tuMvUima —a plant which is perhaps the most re(;ont addition to the prized 
races of cotton mot with in tho world. No one seems to know what was meant 
originally by iJ. havbmieuHe. It nowhere exists in a wild state, and is ap- 
l)arently nev^er cultivated except in tho form nowadays called Sea Island, but 
which could hardly be accepted as iJ. havhtttieuNv. Linn. Tlio present plant, on 
tho otlior hand, exists in numerous forms. It is the vine-leaved cotton of 
most of tho early authors, who repeatedly speak of it as met with wild or 
completely acclimatised. The leaves are sub-cordato with mostly only three 
ascending lobes, tho texture often pilose-tomentose below. The hracteoles are 
very large, ovate rotund, deeply aimicled, slightly uniteci below and often pos¬ 
sessed of the bractlets described by Cook as weevil-resisting adaptations 
{U.S. Dept. Atjri. Bureau Bl. Indust., 1900, No. 88.) Becds black, naked and 
quite free from each other. 

G. barbadense, Linn., Ilori. Upsal., 1748, i., 204; Sp. PI. (1st;. 
cd.), 1753, ii., 693 ; Pluk., Aim. Bot., 1696, ii., 172, and Phyt., t. 188, 
f. 1. (cxcl, all syn.) ; Wight, Illust. Ind. Bot., 1840, i., 57-64, t. 28b; Watt, 
l.c. 265-95, tt. 46-8 ; Sea Island Cotton. 

'this embraces all the higher-grade long-staple cottons. A shrubby perennial 
knowm only in a state of cultivation, and raised usually as an annual. It is 
glabroiLs or nearly so, except on the leaf-stalks and veins and the under-surfaces 
of young leaves. 

As already suggested, there seems every probability that the early authors 
who accepted tho name f-. harhatieune did not realise that it meant one and 
the same plant as that designated vitifolium. By cultivation and crossing, 
however, a highly specialised race, knowm as “ Sea Island,” was produced, to 
which by recent authors the Linnean name €?. havhuaeuHe became in time 
restricted, though Todaro, and following him some other botanists, preferred to 
give the new stock the name of O. mnvitimum^ thus leaving O. buvhuaeuse 
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as a name for a species presumed by many to exist, but known for certain to no 
botanical writer. The species founded by Linna3us may be said to turn on a 
specimen still preserved in the British Museum, and that specimen certainly 
agrees more closely with vitt/oiitttH, Lamk., than with the modem Sea Island 
Cotton of America. 

Although repeatedly introduced into India, Sea Island Cotton has, in no 
locality, proved a success. It is possible, however, that it might bo raised pro¬ 
fitably in the Andaman and Nicobar Islands and in some parts of Tenasserim. 


G. topasiliense* Mac]., FI. Jam., 1837, i., 72 ; Watt., l.c. 295-315, 
tt. 49, 50 ; Bamhagia, arborea di Pernambuco, Zanoni, Istoria Hot., 1675, 
40-4, t. 16 ; G. religiosum, Lamk., Cav., Willd., Pari, and others, non Linn. ; 
G. acuminatum, Roxb., FI. Ind., 1832, iii., 186 and MS. drawing n. 1598 
(wrongly named G. vitifolium), etc., etc. 

The Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Bica Cottons 
of most popular writers, and in Burma it is thembanwa (ship’.s cotton). It was 
first definitely alluded to by John Lerius, who lived in Brazil in 1557, and wrote 
a history of that country. Sir Walter Elliot, speaking of the plant as known to 
him in South India, calls it paidi (gold) pattiQ,nd pamidi patti (the wealth-giving), 
names that denote the high expectations that were at one time entertained 
regarding this plant. It was apparently the first of the long-staple silky 
cottons of the New World to attract attention. Seeds wore conveyed by 
Marcgraf and others, and the chain condition so well figured by Zanoni 
seems to have been accepted as a peculiarity of all cottons, hence Lobel(1570) 
thought (he improved on the pictures of <». hevhacen»H. given thirty years 
previously by Fuchsius and Matthiolus, by adding a kidneyed nniss of seven 
seeds. 

All the nations of the world seem for a time to have vied with each other 
in the attempt to acclimatise the Brazilian Cotton, and in each new country to 
which taken it obtained the name of the region from whence immediately con¬ 
veyed ; accordingly in Burma, and also in the Antilles, it is called “ Siam Cotton,’* 
and in India “ Ava Cotton,” etc. Roxburgh tells us in the MS. edition of his 
Flora Indica (preserved in Ke^») that ho became acquainted with it through seed 
sent him from Farukhabad. Mr. H. St. George Tucker (Member of the Court 
of Directors of the East India Company) observes that Lady Hastings grew it 
at Fatteghar, and Roger Himt, in 1808, addressed the East India Company 
on the causes of deterioration of Pernambuco and Surinam Cottons. Thus 
we know that prior to Roxburgh’s knowledge of it this plant had been experi¬ 
mentally tried in many parts of India. 

It is, therefore, perhaps not to be w’ondered at that this cotton has got con¬ 
siderably more widely distributed and is moreover more frequently mot with in 
states of acclimatisation than is the case with any of the other Now World cottons. 
Its large capsule, compact mass of seeds and the copious coating of floss naturally 
conveyed the impression of groat value, and false expectations were raised, only 
to be rudely dispelled by comparisons of yield to acre. Gradually, however, all 
interest (or nearly so) in this particular Brazilian Cotton died out with the appear¬ 
ance first of the Upland Georgian Cottons, then the Mexican Cottons, and finally 
the Sea Island Cottons, all races that could be raised as annuals and occupy the 
soil for short periods. The present species in most countries accordingly fell 
into a state of complete neglect and either disappeared or survived as an escape 
from cultivation and became “ the wild tree cotton ” of most popular writers, the 
properties of which have been the will-o’-the-wisp of nearly each decade for the 
past century in the world’s cotton areas. 

If I am correct in believing that this plant, however, represents an important 
stage in the development of the fine long staples of the West Indies and the Sea 
Islands of America, it is not by any means devoid of interest to persons interested 
in the production of new and improved races. But as met with in India to-day 
it is of no value whatever, and the expectations recently advanced regarding it 
would accordingly seem almost for certain doomed to disappointment, since op¬ 
posed to all past experience with the plant. It may bo said to have attained 
commercial importance within very restricted areas. In South America—its 
indigenous habitat—it is regarded as of special value because of its resistance of 
the diseases that prove disastrous to other cottons. In Guatemala, for example, 
it is believed to be immune from weevil. 
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/. ADULTERATION AND DETERIORATION.— Wi\h\iu\ (Or. Comm., 
181‘5, 279-80) urged that it was impossible to be too attentive to the 
shipping of perfectly clean cotton. The adulteration and deterioration of 
Indian cotton has thus engaged attention for fully a century. St. George 
Tucker (to whom reference has been made above) wrote in 1830 a report 
On the Supply of Cotton from British India (cf Reports on Cotton, 
Silk, and Indiyo published by the Company in 1836, 152-75) in order 
to account for its depression in price and deterioration in quality. He 
gives ten reasons. Royle (Cult, and Comm, of Cotton in Ind., 1851, 
551) deals fre^juently and effectively with this question. “When the 
cotton,” he savs, which the Native grows, ‘‘ is intended for sale, the r^jois 
have little enough encouragement to bestow more care, either in growing 
or in j^icking their cotton, for they usually get no better price for a good 
and clean, than they do for an indifferent article.” So again, “ Indian 
cotton is, however, from the shortness of staple, not well suited for all the 
])iirp()ses of the English manufacturer ; but it is much more depreciated 
than it ru^ed be from the dirty and adulterated state in which it is sent 
to market.” Mention has been made that (about the time of the great 
cotton famine, 1861-5) notice was forcibly directed to India as a future 
country of supply for England. An outcry was shortly after made against 
the adulteration and mixing of inferior with superior grade staples. This 
h'd to the passing of the Cotton Frauds Act (IX. of 1863, and the Amend¬ 
ment of 1878, Act Vll.)» 

W. B. Wishart (Secretary of the Chamber of Commerce of Upper 
India) published in 1891 a Note on the Adulteration of Cotton in which he 
shows that the subject had agitated the minds of the cotton merchants of 
India for many years. He points out that a report issued in 1845, for 
example, gave details of the deterioration and decrease in outturn even then 
o])served. Wishart then remarks : “ There is now no bona fide market for 
our inferior cotton. Native hand-weavers cannot work it; the Chinese 
found out, some years ago, that it did not pay them to use it, and now our 
Continental customers can and do buy an article that suits them equally 
well at a proportionately lower price. There is, therefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken to 
assisting each other by bulking the inferior and better stuff produced in 
each district, the mixture constituting a quality just a little below that 
which spinners want.” 

In August 1891 a conference was held in the office of the Director of 
Land Records and Agriculture, Poona, at which proposals were made with 
a view to preserve and improve the quality of Indian cotton. In the same 
year Sir E. M. James (at that time Commissioner in Sind) drew up a 
Memorandum on Cotton. This was widely circulated by the Bombay 
Government, and elicited many valuable opinions and reports. The 
(3iamber of Commerce of Bombay, for e.xample, issued a very powerful 
reply, dated November 11, which fully exj^ressed the opinion ultimately 
upheld by the Government, namely that while there was much need for 
effort at improving the stock, penal legislation was undesirable. Ten 
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a prominent 
mill owner) pressed on the attention, both of the Bombay Government and 
the Mill Owners’ Association, the serious consequences of the deterioration 
of the Indian cotton staple. It has now actually come about that both 
China and Japan have begun to produce coarse yarns of their own, and 
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have thus commenced to close two of the most important outlets for Indian 
exports. In consequence the necessity to advance has been borne home Necessity to 
on the minds of the Indian mill owners. Instead of spinning as their finest ' 
yarns 20’s, they have begun to think of 80’s, but for this purpose they 
require to import raw cotton from Egypt, if not even from America. India 
no longer possesses a cotton suited for that purpose, and the adulteration 
and mixing of the staple have thus very nearly paralysed the industry. 

In consequence the outcry for legislation has once more been raised : it 
has been urged that a law requiring the locality of production to be stainped Kecommenda- 
on all bales of cotton would have a highly beneficial result. Others look dediration of 
to the expectations of Sind, irrigated by a system of canals that may ^^‘’caiity. 
allow of the production of the high-grade Egyptian cottons, as the most 
hopeful indication of the future. 

Thus history repeats itself, in no commodity of commerce with greater History repeats 
regularity than in the theories and practices of cotton growing and cotton 
trading. One lesson alone seems to stand out through the past decades 
of the steam-power cotton industry of India as unwavering, viz. the 
conviction that when the time comes for India to assume once more the 
role of a producing and even exporting country in the finer cotton goods, 
it must either have improved its staple or discovered a country capable of 
meeting its necessities in suitable raw fibre. A low-grade staple such as the 
bulk of that grown in India to-day is utterly unsuited for the higher class 
machine-made goods, even were it put down at the mills pure and clean at 
a price below that procurable by any other j)ower mills in the world. Thus 
it has been shown that cheap production is not necessarily economic 
production. Expensive labour means higher intelligence, with compensa¬ 
tion in quality and price. 0. P. Austin (Cotton Trade of the United States, 

1900, 2608) points out, and with much force, that the low wages of the 
Indian cultivator are no real economy, since they prevent cotton culti¬ 
vation on a large scale directed by intelligent supervision. Retrograde Rotrograiio 
agriculture, such as has characterised the Indian cotton trade for a century 
past, must in the end fall behind in the race for commercial supremacy. 

n, IMPROVEMENT OF STOCAT.-— The cultivated cottons of the world Fuzzy anti 
have been referred to three great areas— (a) Asia, (6) Africa, and (c) America. 

But it has sometimes been affirmed that the first two can be taken 
together and spoken of as the fuzzy-seeded Asiatic and the others as the 
naked-seeded American cottons. But it is not the case that all the 
fuzzy-seeded species are Asiatic, any more than that all the naked-seeded 
are American. Moreover, the seeds of wild cottons have either a firmly 
adhering coating of wool or a readily separable floss. But there are both 
wild and cultivated cottons that possess both a fuzz and a floss. As 
already mentioned, Cook (U.S. Dept. Agri. Bull., 1906, No. 88) thinks the 
wool may be a necessity in the protection of the seed from the enemies of 
the plant. Certainly in most wild forms, such as Storksii, and still 
more so G. Daiddsonti, the wool is .so firmly and intricately crumpled 
up around the seed as to prove a veritable proboscis-proof protection, thus 
causing such seeds to be described as naked, the compacted fuzz having 
escaped detection. But of purely wild species the following among 
others possess a short velvety coating around the seed:— G, IfarknessH 
(a native of California) ; G, I^almerii (of Mexico); G. Sturtii (of 
Australia), and G* tomentosum (of the Hawaiian Islands). On the 
other hand, the following have naked seeds :— G. Kirkii (of East Tropical 
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Africa), and (r, taitense (of the Polynesian Islands). In passing it may 
be here added that no Asiatic indigenous cotton has a naked seed, and 
further that with the fuzzy-seeded Asiatic forms the bracteoles are united 
below, whereas with the American fuzzy-seeded cottons the bracteoles 
spnidc are free. The appearance, therefore, of these peculiarities in certain 

innuorices. Cultivated or long acclimatised plants may safely be regarded as denoting 

definite influences and not accidental sports or climatic adaptations. 
Hybridisation. It has sometimcs been upheld, but with little justification, that the 
crossing of fuzzy-seeded and naked-seeded cottons (or of Asiatic and 
American cottons) was impossible. But there is perhaps no subject on 
which greater diversity of opinion exists than in the value or even possi¬ 
bility of hybridisation of the species of Gosstfplain. One set of writers 
affirms that it is difficult, if not impossible, to prevent hybridisation, while 
another stoutly upholds the belief that hybridisation is of no practical 
value, if they (lo not indeed go so far as to deny the possibility of its accom¬ 
plishment in nature. A parallel to this diversity (and perhaps a consequent 
one) is the degree of acceptance of the species as established by botanists. 
Nwi.ibcr of Some writers, such as Todaro, think there may be as many as 54 species, 
while others, such as Parlatore, reduce them to 7, and Aliotta to 5 species, 
with numerous varieties and cultivated races or hybrids under each. Bu- 
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) species, 
viz. the black (naked) seeded and the white (fuzzy) seeded, with as a third 
the red {kakhi) seeded cottons. In fact the controversy regarding the 
number of species dates even from before the formation botanically of the 
genus Gossffpiam^ but I venture to think it could never have existed 
and cannot exist to-day, when the undoubted wild forms are made the 
basis of classification. 

The confiiction as to hybrids may be exemplified by the writings 
of two of the most recent authors. Aliotta {Riv. Crit. Gen. 
Goss. 1903) gives an elaborate statement of the races of cultivated 
cottons which he thinks have been produced through the cross-breeding 
of his five species— G. harhadense^ G, relhjlosaat^ G. arboream, 
G. /trrbareant^ and (f. hirsataia. On the other hand, G. A. Gammie, 
Professor of Botany at Poona, Bombay, in his re(;ent report (The Indian 
Cottons, 1905) reduces all the Indian cultivated forms to G* obt as if oil am, 
lie would, moreover, not appear to regard hybridisation as of any prac¬ 
tical value whatever. He observes that the so-called species and hybrids 
are merely cultivated races evolved by time and environment from one 
prototype, but he nevertheless adds somew^hat paradoxically that they 
are ca])able of being crossed with facility and that their descendants are 
fertile. 

After many years of careful study of the Indian cottons, both in the field 
and the herbarium, I am constrained to join issue witli Aliotta and writers of 
his school in tliinking liybridisation has played an important role, though I am 
not of course prepared to reduce the ancestral stocks to five forms. Still I am 
satisfied that many of the more highly prized cultivated cottons are not species 
botanically (though it may be convenient to retain for them specific names), but 
are races and natural hybrids (some of the more recent artificial) adapted by 
selection to man’s requirements and to environment. I am at one, in fact, with 
/Vmoi-io.ui the armv' of workers in America who not only say they have produced endless 

Hybnds. forms by crossing, but who regard that agency as of the greatest possible 

importance. Tracey (Dabney, The Cotton Plant, 1896, 197-224), in dealing with 
the cultivated varieties, remarks, “ Although the plants from a single line of 
crosses, lus fertilising Peterkin with Allen, will vary widely, still it is a general 
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rule that the character and habit of the future plant will be more like those of 
the female parent, while the fruit, the boll and its contents, will be more like 
those of the male parent.” So again, “ The tendency of the plant to vary from Tendencies of 
the typical form of any variety will be back towards its original form rather Variation, 
than in any other direction.” From these and such-like considerations is doubt¬ 
less due the affirmation that, from one or two plants specially cultivated and as 
a consequence of careful selection of sports, it might bo possible to produce all 
the chief types of cultivated cottons. Hence it may bo said that with few other 
cultivated plants is a more rigid selection of seed necessary than with cotton. Selection. 
Moreover, there seems little doubt but that histori(udly it can be show^n that 
hii'Huttint, utejcicftnfinit and fV. UavhadenHt-, as known to 

us to-day, are themselves to a large extent hybrid stoc^ks. It does not follow, 
however, that all hybrids may be fertile, still less that they can be invariably 
again further hybridised with fresh ancestral influences, according to tlie fancy 
of the operator. To the neglect of this consideration may be due much of past 
failure in hybridisation. 

One of the most valuable and interesting papers on thi: subject is that Spermatogenesis, 
written by Austin Cannon, entitled Spermatogenesis of Hybrid Cotton (in 
BulL Torrey Bot. Club, 1903, xxx., 133-72.) The cotton hybrid experi¬ 
mented on was produced (so wo are told) V)etwoon Sea Island Cotton (Con¬ 
stellation braml) and Upland Cotton (Klondike brand)— ci. havUndeune x 
and the hybrids were foun<l fertile. It is, however, just possible 
that the plant spoken of as het'havetitu should have been called o. hirsufntn 
or o. for until about 1890 Ui)lands were by Amei’ican authors 

mostly spoken of under the botanical name that more properly belongs to the 
Mediterranean stock. All fuzzy-seeded cottons wore often, in fact, regarded as 
one and the same species. It follows that to secure uniformity and precision 
in the laboratory and in the experimental farm, tlio foremost consideration must 
bo the ascertainment of the species botanically that it is intended to investigate. 

Until such knowledge has been obtained it would be preferable to ado[)t some 
arbitrary nomenclature such as a numerical system, e.g. the “ K‘2 ” of geographers, 
rather than to employ a misleading jargon of botanical names. 

As a liistoric fact in Indian hybridisation it may bo mentioned that in 1844 Indian Hybrids. 
Mr. Alex. Burns of Broach cre .sed ohtaHifoUam, uar. iritfittittna, with fJ. #ir- 
hot^eum. Ho obtained a plant that had all the good points of both parents. 

The loaves were those of »•«»«###, only larger and more hairy, and the flowers 
were red with a yellow ring in the throat. This interesting now form, an un¬ 
doubted hybrid, yielded its crop within a period of two months, much as in Broach 
deshi, and the floss was very silky. The Bombay Chamber of Commerce expressed 
the opinion that the cross was an exceedingly valuable one. No further informa¬ 
tion was, however, published regarding it, and the plant seems to have died o\it. 

The circumstance is mentioned to show that crosses are possible. 

Under the orders of the Government of India much has boon recently done improvpraent of 
to discover the soils suited for cotton generally, and many valuable experiments 
have been conducted with exotic forms. What would appear the foremost con- ’ 
sidoration has, however, until very recently been almost entirely neglected, namely 
the attempt to improve the indigenous or long acclimatised stocks. Roylo, for 
example, repudiated with some warmth the opinion attributed to him, tliat 
the greatest attention should be given to the cotton of the country {Cult, and 
Comm, of Cotton in India, 1851, 544-6). For a good few years past I have 
uniformly urged, and I repeat that recommendation, namely, to make real 
progress it is imperative that an exhaustive and scientific investigation should 
be conducted—a sort of census taken—of the existing stocks, not only of India 
but of the world. The climatic and other causes which tend to preserve or destroy 
good or bad properties have to be thoroughly established. The influences of 
hybridisation have to be worked out on a scientific basis by testing the strength 
of strain, from this species or that, best suited to environment, the tendencies 
of cultivated forms recognised and systematic renewal of stock in each locality 
accepted as a solemn obligation. 

A few years ago I drew attention to the establishment of steam ginning Effect of Steam 
factories, all over India, as having created a new danger, namely degrading 
equalisation of stock. Nowadays the cultivators over a wide area carry the produce 
of their fields to these factories : all are mixed together, and seed returned to the 
cultivators that in many cases may be utterly unsuited to the fields on which it 
has to be grown. The specialisation of centuries of natural selection is thus being 
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rapidly effaced by this new phase of commercial production. It has been found 
useless to urge that the cultivators should reserve their own supplies of seed. 
They are too poor and too ignorant to do so, and, moreover, are only too frequently 
in the hands of the money-lenders. (See Ginning, pp. 1-2.) 

Lastly another evil has crept gradually into the cotton tralnc of India. Lngland 
having adapted her machinery to tho steadily improving staple of the United 
States, soon became unable to work up the short staples of India. But in Ger¬ 
many, Japan and India itself, special factories wore built with the object of 
running for the lower-class goods and working up tho world s supplies of short 
staple. 'I’ho cultivators were accordingly told that they would get no more for 
a long than for a short staple. In ever}'^ district there were both high-class 
and low-class staples. The former gave a lower yield, compensated for by a 
liiglier price. The now condition naturally dictated the universal substitution 
of the lower grades, and an agricultural degradation in consequence was carried 
across the country in a remarkably short space of time that may take a 
cenPiry to efface. An official corrospondonco dated Jvdy, 1903, contains a letter 
from (mo of the rno.st influential European merchants of India, which jjuts the 
present position tersely by narrating the advantages of the helati or 'jari plant 
of the Central Provinces and Berar :—(u) It is an earlier crop, thus enabling the 
cultivator to get a cpiickor return ; (6) it runs accordingly less risk of injury from 
early cold w’oather ; (c) it is a liardier plant, loss liable to disease or to deteriora¬ 
tion from rain ; {d) it gives a larger weight outturn of lint; (e) it comes into 
juarket eJoaner than the other grades. 

The feature of early ripening is most important. The annual cottons of India 
have often been spok^ui of as consisting of two kinds—those that take eight 
months to ripen, and those that roach maturity in about months from sowing. 
Tlie cottons found on a deep, inoisturo-retaining, black, loamy soil are of the 
llrst class. Tliey are usually growm as pure crops, and the particular race met 
witli is often remarkably uniform. The cottons of the second class occur on light 
soils; they are produced normally as mixed crops and manifest the greatest 
y)osHiblo variability. Tho influence of rainfall, both quantity and season, is of 
vital importance, Tho vicinity of Bombay town and south of the Konkan, 
since it possessc^s double tlio rainfall of Broach, grows next to no cotton, oven 
although tile soil may l)o highly suitable. Localities, like much of South India, 
that have two rainy seasons possess two widely different cotton crops. It is very 
largely in adaptation to the conditions of soil and climate that certain cottons 
owe their siqieriority or the opposite. The .substitution, for example, of inferior 
for .sujxu’ior grades has been yiriinarily the result of tho demand for that staple, 
but tho chang(^ has to many cultivators been all the more acceptable that tho plant 
reipiirod was in tlieir locality liardier and less risky. Some twenty to thirty 
years ago tlio Central l’rovinc(.'*3 had a fair proportion of bani (superior cotton) 
rolativ'o to its jari (or inferior cotton). To-day tho crop is mainly jari. The 
i ornnu’ could bo spun into yarns of 2()’s and up even to 40’s ; the latter can rarely 
bo used for more tlian counts up to lO’s. The bani cottons were tho once famed 
Ghat cot tons, such as tho llinganghat of commerce. The has a very short 
stajile, but is excoodiiigly hardy and prolific. 

As manifesting tho present yiosition of cotton and its degeneration, as also 
some of tho features of tlio programme of improvement that may be found 
imperatively nocos.sary, tho following jottings regarding the famed Dacca cotton 
may be usefully sot forth :—In view of the efforts presently being made to de¬ 
velop tho industry of cotton cultivation in Bengal, it seems desirable that the 
opinions of tho earlitcst writers be briefly indicated. Mr. Bebb, Commercial 
Hesidf'iit of Dacca, furnished a reply to an inquiry made by the East India Com¬ 
pany, and tluit reply is one of the earliest accounts of Dacca (in fact of Bengal) 
cotton. It is dat(Hl 17H8, and speaks of the staple as “ the finest cotton in the 
world, producing cloth of astonisliing beauty and fineness.” The plant is said to 
liave boon an annual, and to liave afforded two crops in tho year, in April and 
again in Soptoniber. Tlio first was the most esteemed and obtained tho highest 
prico, but was liable to failure from long drought or from violent storms, though 
nioderato showers were highly beneficial. In the volume of Reports on Cotton, 
vSilk and Indigo published by the East India Company in 1836, there is a report 
written by St. George Tucker in 1829 {Supply of Cotton from British India, 159-60) 
m which he discusses the superior cotton of Dacca. He calls it bairati kupa — 
the finest variety perhaps of the Eastern cottons. It is produced only in small 
tjuantity, in the districts north-west of Dacca, and is never exported. Its favourite 
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site seems to be the high banks of the Ganges and its tributaries. The fibre 
of the bairati is extremely fine, silky and strong, but the staple is very short 
and the wool adheres most tenaciously to the seed. It is admirably calculated 
for the manufacture of the muslins and thinner fabrics. It is perhaps too costly 
a production to enter largely into our mamifactures. Tucker then adds that the 
bogha kupaa is the ordinary cotton staple of Bengal proper. 

Roxburgh, who was appointed Superintendent of the Royal Bet mic Gardens Dacca Cotton, 
of Calcutta in 1793, early gave attention to this special Dacca cotton (Royle, 

Cult, and Comm. Cotton^ 245). He gives, in his Flora Indica, the points of difference 
between the ordinary Bengal and the special Dacca cotton. The plant, ho says, 
is more erect, has fewer branches, and the lobes of the lea ves more pointed. The 
whole plant is tinged with red, even the petioles and nerves of the leaves, and it is 
less pubescent. The peduncles of the flowers are longer and th(' exterior margins 
of the petals are tinged with red. The staple is longer, much finer, and softer. 

Roxburgh’s MS. plate of the plant thus distinguished is in tho herbarium of the 
Royal Botanic Gardens, Calcutta (a copy of which is in Kew, and has been 
reproduced by me in tho Wild and Cultivated Cotton Plants of the World, pi. 12). 

It manifests all the special peculiarities mentioned, and thus doubtless faithfully 
represents the plant; but Roxburgh adds that the people of Dacca think the 
great difference lies in tho spinning and allow little for tho influence of tho soil. 

(See remarks on Hand-loom, p. 616.) 

It has recently been affirmed that the cotton formerly used by the Dacca Muslin Industry, 
manufacturers, of the far-famed exceedingly fine muslins of that city, was de¬ 
rived from tree cottons. Further, that the loss of those special crops caused the 
decadence of the muslin industry. Taylor’s account {Topog. and Stat. Dacca, 

1840) would seem to give a complete ref utation of that statement. Moreover, tho 

question may be asked, “Is it or is it not a fact that with an exceedingly short 

staple the Dacca manufacturers are alill producing (or until very recently were 

producing) muslins, which if not up to tho old standards, are certainly far finer 

than could be manufactured from these staples by any process or machine known 

to Europe or America to-day ? Taylor says, “ The material of which the fine Dacca 

muslins are made, is entirely the produce of the district. The plant is an annual 

one, and attains a height of about five feet. It is described by Roxburgh as a 

variety of tho o. herOarenm, and is said to differ from tho common cotton iMfleroiices. 

plant of Bengal in the following particulars : (1) The branches are more erect 

and fewer, and tho lobes of tho leaves more pointed. (2) Tho whole of the 

plant is tinged of a reddish colour, oven tho petioles and nerves of tho leaves 

are less pubescent. (3) Tho podimcles, which support the flowers, are longer 

and tho exterior margins of tho petals are tinged with rod. (4) Tho staple of 

the (jotton is longer, much finer and softer.’’ This is the deal or indigenous 

eotton of the district, which has been cultivated in tho northern division from 

time immemorial. 

“ Formerly, when this article was more extensively cidtivated than at present, 
there were different shades of quality observable in tho staple, which either 
cannot now bo distinguished or have degenerated into one of an inferior degree. 

They were known by the names of Fhootee, Nurmah and Bairaite. The cotton 

of the present day, it is affirmed by the Natives, is inferior to what it formerly 

was. The crops are less abundant; it is said that the fibres, though apparently 

equally fine and soft, are shorter and more firmly adherent to the seed, than 

the produce of former years. The Dacca cotton, however, notwithstanding the 

deterioration imputed to it, still ranks as an article of finer quality than the 

produce of other parts of Bengal or of the western provinces.” . . . “ The seeds, ‘Election of 

which are used for sowing, are carefully picked, and after having been dried in 

the sun are preserved in an earthen pot in which oil or ghi has boon kept, and 

the vessel with its mouth stopped up, so as to exclude the external air, is hung up 

to tho roof of the hut, and over the spot where tho fire is usually kindled. The 

liigh lands are selected for this crop and are ploughed from eight to twelve times 

up to September and October when the seeds are sown. This is done in parallel 

rows, distant about a cubit from each other, and before tho seeds are dropped 

into the ground they are moistened with water. The cotton plant is liable to 

injury from hail-storms, heavy rain and caterpillars.” . . . “ Formerly the 

ground for cotton was allowed to lie fallow every fourth year, and it appeared 

to bo owing to the neglect of this circumstance in the present day, that the 

produce is now inferior in quality to that of former times.” 

“ The cotton of the northern division is said to swell less than t)ie produce 
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of other parts of the country. This tendency of the fibre to swell in bleaching 
is the criterion by which the weavers judge of its quality, but whether it depends 
on any adlujront property in the cotton itself, or on the water used in the bleach¬ 
ing is not known, though there is reason to believe that it is principally owing 
to the latter. The thread manufactured at Dummy, which was reported by 
^Ir. Jlebb, the Commercial Resident, to swell the most, is found by the weavers 
at present to bo ecpial to the thread of the best aurunga or to swell the least if 
hlea(;}ie(l in Dacca, but the reverse, a.s Mr. Bebb describes it, if the water of 
Durnroy be used in the process.” 

Lastly, Son {liept. Agri. Stat. Dacca, 1889, 52) also says : “ The cultivation 
is not now done half so carefully as was the case at the time of Dr. 
'Faylor. The field is prepared by two to four ploughings and as many harrowings. 
Furrows are then drawn a cubit apart, and in those furrows cotton seeds previously 
moistened with dung-water are dropped in thickly. When the plants come out 
they are thinned to a distancci of a foot from one another.” (See Cultivation 
in Bengal^ p. 007.) 

Improvement, when seriously contemplated, will have to be undertaken, 
not at a great central farm for all India, but district by district. The 
establisfinumt of seed farms for the supply of specially improved indigenous 
stock a subject I had the pleasure of recommending to the consideration of 
the Scientilic lioard of Advice at their first meeting—is at present earnestly 
engaging the attention of the agricultural experts of the Government 
of India. It may, therefore, suffice by way of concluding this brief sketch 
of the ])resent position and knowledge regarding the possible methods and 
Hisults of improvement of cotton stock, to rec'apitulate the main ideas. 
Jmprovement is possible by (a) Selection of seed, in adaptation to environ¬ 
ment and trade requirements ; (b) Hybridisation, an additional agency 
to attain these objects ; (c) Acclimatisation of prized foreign stocks. All 
three methods are in India receiving consideration at present. For many of 
the cotton districts, selection from existing stocks seems the most hopeful 
method. It may be said, how'ever, that in the discovery of absolutely new 
stocks, hybridisation is often of special value. 

The ( lovernment of India have recently appointed an expert in charge 
of cotton experiments. The results so far attained in selection and 
crossing are admittedly of a tentative nature, but Gammie’s first report 
{Note on the Class, Ind. Cottons and Cross-breeding Exper., Poona Farm, 
1.901 2) manih'sts a useful start as accomplished. The endeavours of the 
Bombay Government to bring the vast tracts of Sind under Egyptian 
cotton through the supply of cheap canal w^atcr, would seem to have given 
much promise, and in the public press repeated mention has recently been 
made of the high prices realised for the cotton already produced. It 
may Gins be confidently affirmed that there does not appear to be any 
sufficient reason for doubting the success likely to be attained in India 
than in other countries wdth the production of superior cottons. The 
only untoward anticipations centre around the willingness or ability of 
the Native cultivator to advance with the times. [Cf. R. J. Redding, 
Essential Steps in Securing an Early Crop of Cotton, in U.S. Dept. Agri. 
Farmers Bull., 1905, No. 217 ; Testing Cotton Seed, in Agri. Journ. Ind.[ 
190f), 1 ., pt. ii., 174 ; also Sly, Fumigation American Cotton Seed, etc! 
1907, ii., pt. ii., 212.] 

///. CULTIVATION IN INDIA. 

1. BOMBAY AND S/ND.—Watt, Ic. 134-7, 139-54. 

^ Area and Proifi/cDo/i.— According to the official Agricultural 
Statistics, the total area under cotton for 1904-5 in the British dis¬ 
tricts w'as 3,605,985 acres. The most important localities were Khan- 
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desh, 1,201,673 acres ; Dharwar, 581,950 ; Bijapur, 455,864 ; Ahmedabacl, 

340,602 ; Broach, 274,699 ; Sind, 218,050 ; Belgaum, 183,207 ; Ahmed- 
nagar, 79,626. The area of cotton in the Native States of the Bombay 
Presidency is an important factor in the Indian cotton supply. This came 
in 1904-5 to 2,570,985 acres. Kathiawar has usually one to two million Kathiawar, 
acres, and Baroda half a million acres under the crop. The Native States 
and British districts together thus show the Bombay Presidency with a 
cotton area of 6,176,970 acres in 1904-5. The yield for the same year was 
893,000 bales of 400 lb., or 3,189,285 cwt. The estimated area and yield 
for the following year were 6,108,900 acres, yielding 1,117,000 bales, in 
Bombay (including Native States); and 265,000 acres, yielding 79,000 bales, 
in Sind (including Native States), giving totals of 6,373,900 acres and 
1,196,000 bales. The Final Memorandum for the year 1906-7 gives a total .vrenand 
of 3,995,499 acres for the British districts, including Sind, and of 3,462,854 
acres for the Native States, a grand total of 7,458,353 acres. This estimate 
is said to be 49*9 per cent, in excess of the average of the preceding ten 
years. The estimated yield during the same year is 824,052 bales in the 
British districts (including Sind), 1,071,243 bales in the Native States. 

The total is thus 1,895,295 bales, an increase of 132'9 per cent, on the 
yield of the preceding ten years. 

Traffic ,—In order to arrive at some tangible conception of the local 
and foreign interests in the cotton of this Presidency, it may be useful 
to analyse production and supply in the light of the official returns of Supply, 
trade by rail and river and by sea coastwise, from and into town and 
Presidency. The most interesting features are the supplies drawn by the 
town from Kathiawar, from the Presidency of Bombay itself, from Berar 
and from the Central Provinces. The adjustment arrived at shows the Pre¬ 
sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming 
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000 
bales or 3,989,285 cwt.), a balance of 1,223,589 cwt. would be the net 
supply retained by the Presidency. It is not, of course, necessarily the 
case that all the actual exports of a tract of country are drawn from its Local 
own production : an error exists in all such calculations which is eliminated 
by dealing with the whole of India, and for a number of years, not one year. 

It is useful, however, to ignore such errors and to analyse the figures as 
they stand. Accordingly, the port town of Bombay is shown to have 
imported by (internal transactions) rail and by sea coastwise, 10,583,652 
cwt., and to have exported by these routes 261,070 cwt., thus showing 
a net import of 10,322,582 cwt., and, adding the foreign imports, viz. 

158,838 cwt., a total net supply of 10,481,420 cwt. The foreign exports 
(external transactions) came to 5,289,691 cwt., and thus there remained 
5,191,729 cwt. as the supply for the Bombay town mills, or, adding the Boiubay Mills. 
Presidency surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as 
having been available for the Presidency and town of Bombay for the 
year in question. The town of Karachi imports by rail and river ap¬ 
proximately the amount which appears in her foreign exports, viz. in 
1905-6, 709,257 cwt. In 1905-6 the total imports by rail and river 
came to 799,721 cwt., of which the Panjab supplied 427,485 cwt., Sind sind. 
almost as much, and the balance came from Rajputana and the United 
Provinces. 

Agricultural Operations. — A full account of the method of cultiva- operations, 
tion in Bombay is given by Mollison, of which the following may be 
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accepted as a summary. The soil of Broach district is deep and retentive 
of moisture, and over the greater part the annual rainfall exceeds 35 
inches on an average. The crop is sown as soon as possible after the 
Seasons. monsooii sets in, in June or July, but owing to the effect of the heavy 

rainfall, two or more sowings maybe required before the seeds germinate 
satisfactorily. Usually the same field grows cotton every second year, 
and in intermediate years the ground may lie fallow or grow one of the 
Mamjrf.s. Ordinary rotation crops. Manure is rarely applied oftener than once in 

three years, and fifteen loads per acre is considered a full average. It 
should be thoroughly decayed and applied preferably before the rains. 

SoUs .— The crop thrives best on fairly deep black soil, with a rainfall 
of 30 to 40 inches, and it is grown entirely as a dry crop. The most 
suitable^soil is the so-called “black cotton soil,” which may be found 
in some parts to a depth of five feet or more as in Ahmedabad, Broach and 
Surat; but cotton also succeeds on much shallower soils. 

AHsofiated Rotation .— (jlciierally the crop is grown alone, but where the rainfall 

is heavy and the soil retentive as in Broach, rice in the same or in separate 
rows is often subordinate to it. (U>rittn(iei\ Sesanut gram {Cicer 
KfhthmHi) are sometimes sown to fill vacancies. The roji cotton of 
Kaira, etc., is, on sandy loam soils, always grown as a row crop with hdjra 
(l^iitiiisf'fiHH tiijilioitieutu) or pulses. The principal rotation crop 
with cotton is judr {Sorf/htun ntif/are)^ but this may be modified 
according to district and season. Thus wheat is extensively grown as a 
dry rabi croj) on the cotton soils of Ahmedabad, Idng (Ijafhf/rtts sativits) 
and a mixed crop of iuver (Cajamts hidicits) and Sesam tnit as rabi 

TillaKO. ‘■'■‘"I’'’ etc. 

Ti/iagc .—Preparatory tilling begins usually in the hot weather by 
collecting and burning the stubble of the previous crop. Two ploughings 
and two more harrowings may be required before the seed is sown, but the 
amount of preparatory tillage necessary depends on the previous crop. 

Seed .—The seeds require special preparation for sowing, as they 
generally cling together, owing to the lint and fuzz which may still adhere 
to tliem. Tliis is accomplished by mixing them with a thin plaster of 
cowdung, mud and water, and rubbing the plastered seed on the close 
network of a Native bedstead. The seeds can then be passed through the 
seed-bowls and tubes of an ordinary country seed-drill. If sown alone the 
sc(m1 to Acre. seed is drilled in rows 22 to 26 inches apart. About 15 lb. per acre 
is the usual seed rate. Two harrows follow one drill to cover the seed 
and smooth the surface. If the seedlings are damaged before they produce 
true leaves, tlie crop should be resown, if the season has not too far 
advanced. 


When the seedlings are about 4 inches high, the crop is ordinarily 
intercultured with flu; bullock hoe and hand-weeded. The weaklings are 
then thinned out and the plants left about 18 inches to 2 feet apart, if 
in good condition, but if backward or stunted they are left closer together. 
The plough is finally ])assed between the rows in September or October. 
Fioworiiis Crop .— Floweriug begins in October-November, and may last till 

ivking January if the rains are late and favourable. Picking usually commences 

in January and lasts till March or April. The crop is picked at short inter¬ 
vals, as the cultivators are afraid of their fields being robbed at night. The 
best time for picking is the morning, as the lint is then clean, owing to the 
(low on the foliage. 
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Yield aad Cost —According to Mollison, the average outturn of seed 
and cotton together in the Presidency varies from about 300 lb. per 
acre in the Karnatak to as high as 446 lb. in some well-cultivated fields 
in Broach. The proportion of clean to seed cotton is on an average about 
one to three. The total cost of cultivation per acre in the Surat district 
he estimates at Rs. 21-13 annas. 

Modifications on above System. —In Surat the average rainfall is vSurat versos 
slightly heavier than in Broach, but the soil is not so deep nor so dense, 
and there is less risk of seedlings being destroyed by rain. The rotation 

crops arc mostly kharif, whereas in Broach they are rabi. Juar is the 

principal rotation crop, always with a subordinate mixture of white tuver. 

Rice is never sown with cotton in Surat. 

The principal variation in cultivation in the Karnatak is due to the Kamdtak. 
monsoons—the south-west between June and October, and the north¬ 
east between October and December. If sowing were to take place in 
June, as in other districts, the Dharwar crop would ripen in the middle Dharwar. 
of the north-east monsoon and the cotton be damaged by rain. To 
prevent this, sowing usually takes place in the latter part of August, and 
may be even extended to September. The seedlings are not thinned 
out to the same extent as in Broach and Surat, but are left comparatively 
close together. 

In Khandesh two forms of cotton are grown, the one on black and the Khandesh. 
other on light soil; they generally occupy the same field once in three years. 

The light-soil crop yields best with heavy rainfall, the blac-k-soil crop 
with moderate rainfall. The seed rate is 10 to 12 lb. per acre and is 
sown, if possible, by June. Picking begins in October and is complete 
in December. In cotton-picking, care should be taken to avoid floss 
which is discoloured and damaged by boll-worm, as such obtains a poorer 
price and its presence lowers the average rate obtained. 

In selecting seed for next crop, care should be taken to secure bolls seed selection, 
from the largest, healthiest and most copiously fruiting plants. Seed 
should not be taken from plants on which any of the bolls are affected by 
boll-worm. As a further precaution against boll-worm, cotton seed 
should, before it is prepared for sowing, be steeped for five minutes washing the 
in a J per cent, solution of copper sulphate and then dried in the sun. 

Disastrous effects on the cotton crop may be produced by sudden at¬ 
mospheric disturbances. The most tr}dng consequences are due to heavy Atmospheric 
rainfall, frequent changes of wind, (cloudy weather and frost. An 
abstract from Mr. Walton’s History of Cotton in Bombay^ detailing the 
various diseases caused by these conditions, is given in the Dictionary 
(iv., 70). 

Exotic Cottons, — Except in the Karnatak, where an American cotton Egyptian, 
has been acclimatised, foreign cottons have failed to take any very pro¬ 
minent place. In this connection mention may be made of the attempts 
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the 
Ghats as a rabi crop in the eight months of dry weather that prevail 
between the monsoons. The result may be said to have been a failure. 

At Poona in 1900 two Egyptian cottons were tried. They had an un¬ 
healthy appearance from the first, many of the bolls dropped before they 
were ripe, and both together gave an average outturn of only 401 lb., 
lint and seed, per acre. Irrigation 

SIND,—Area and Production ,—In the Final Memorandum for 1906-7 Cotton. 
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on cotton-growing in India, issued by the Government, the total area in Sind 
and its Native States was 245,549 acres. The method of cultivation in 
Siml differs considerably from that pursued in Bombay. The rainfall is 
excessively small, and the greater part of the cotton is cultivated by 
Flooding. irrigation. An unfailing supply of water can be procured from the Indus. 

Two methods of cultivation are employed. By the first, frequent watering 
is necessary after sowing, and the seed is sown on ridges in holes 
J8 inches apart, after the surface has been inundated. By the second, 
no watering after sowing is required. The only care necessary is to 
keep tlie earth about the stems loose and free from weeds. 

Seasons .—In Upper Sind the crop is sown at the end of February or 
beginnifig of March, or sometimes as late as May or even June. Picking 
ordifiarilyUak(‘s place in July to August. After picking, cattle are turned 
on to the fields to graze, but the roots are left for a second year. Farm- 
van 1 manure is used, about 12 niaiinds to the higha. In other parts 
of Sind (‘otton is not (uiltivated till the canals fill in June, and the crop 
(;ons(Mjuently is not picked till Novennber or December. 

Kgypti.in, ExotIc Cottons .— Unlike Bombay, the experiments with Egyptian 

cottons would appear to have been successful. In a report on the experi¬ 
ments carried on at Dhoro Naro, dated August 30, 1904, Mr. F. Fletcher, 
tlnm Deputy Director of Agri(;ulture, said of ashrnouni and dbassi cottons 
that they yield a minimum of 1,500 lb. of seed-cotton per acre. The plants 
were irrigated every fifteen or twenty days, at the rate of about 380 cubic 
metr(‘s pm* acre. In his opinion the experiments so far conducted have 
sulhciently demonstrated that on perennially irrigated areas in Sind, the 
Egyptian cottons can be grown normally, and would presumably give 
even a large yield, but the proper time for sowing would be February or 
March, and not, as now practised, June to July. He further holds that over- 
irrigation is often practised on the Jamras. The report then concludes 
tliat if the whole of Sind wore put under perennial irrigation (through a 
darn constructed at Bukker) the potentialities of the province for cotton- 
iii-ii growing could not be surpassed even by the United States. Mr. Fletcher’s 

iOAiurtiitiuns. cx])eri(uu e ifi Egypt gives ai\ importance to his utterance on the question 
of cotton-growing in Sind that carries it to a higher platform than the 
safiguine expectations of many previous writers on Indian cotton-growing. 
Tht‘ area under Egy|)tian cotton at present is 1,500 acres, but if Mr. 
Eletcher’s (‘xpectations are oven partially realised the future may witness 
a greatly increased interest in this subject, much to the advantage of 
India. (U/- Watt, l.c. 225-6. | 

(ty. Koyle, ('////. (uul ('omm. of Cotton in Ind.. 1851, 332-404 ; W. R. Cassels, 
Cotton in t/ir liomhdf/ /Vc.v,, 18(»2 ; J/iAc licpL on Cotton. Bomb. Pres.. 1880-1 ; 
('rnp E.i'pvr. Bomb, l^rvs., 1890-1900; Exp. Farm Rept. Poona. 1893-4 9-10- 
lSt)4-,i 14 (i; lS<KVr>, 18-9; 1890-7, 33; Surat Far7n, 1900-1, 12-5 J 

1!)02 3, 33-5 ; Exp. Farm Rept.. Bomb. Pres.. 1903-4, 1-13 ; Middleton* 


A(jri. Liidg.. 1895, Xo. 8. 95-100 ; Cottons of Southern Maratha Country. 7 ; Sind 
and Persian Cottons. 17-8; Te.rt. Journ.. Oct. 1897, 1 ; May, 1901, 21.5-6; 
Mcllisoij, Te.cthook Jnd. *4(7r/., 1901, iii. 215-21; Pioneer Mail. Feb. 1, 1901, 
8; Times of hid.. Xov. 9, 1904; Sly, Egyptian Cotton in Sind, in Agri. Journ. 
hid., April 1906. i., pt. ii,, 165-8 ; Fletclior, Improv. of Cottons in Bombay Pres. 
in Agri. Journ. Ind., 1906, i., pt. iv., 351-89.] 

i^'.fae-ee provinces and BBRAR— Watt, l.c. 131-4.- A«a 

12i^32. ’ Production.— On an average of the five years ending 1904-5 the 

C.Prov.and f cotton represented 23-60 per cent, of the total cotton area in 

Berar. British India. In 1904-5 there were 1,492,323 acres in the Central 
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Provinces and 3,069,024 acres in Berar. The comparative importance of 
the various districts may be gathered from the returns for the year named : 

Central Provinces— Wardha, 404,405 acres ; Nagpur, 404,411 ; Nimar, 

298,387 ; Chhindwara, 113,780; Berar —A.mraoti, 715,127 ; Akola, 743,268; 

Wun, 478,211 ; Buldana, 421,768 ; Basim, 362,059; and Ellichpur, 

348,591. The yield for the same year was 472,000 bales, or 1,692,857 cwt., 
in the Central Provinces ; 755,000 bales, or 2,696,428 cwt., in Berar. The 
estimated area and yield for the year following were 1,586,000 acres and 
347,000 bales in the Central Provinces; 3,197,900 acres and 183,000 bales 
in Berar ; giving totals of 4,783,900 acres and 830,000 bales. The final fore- Area and 
cast for 1906-7 shows the total area for both the Central Provinces and Berar ^ 

at 4,852,087 acres, or an increase of 45 per cent, on the decennial average. 

The yield for the same year is estimated at 880,984 bales, ai increase of 
about 8 per cent, on the previous year. 

Traffic. —Since 1903-4 the figures of railborne traffic have been internal Trade, 
returned for the Central Provinces and Berar conjointly, consequently 
1903-4 is the last year in which they can be discussed separately. The 
Berar railborne traffic in 1903-4 shows a large export and insignificant 
import. The net exports in 1903-4 came to 2,049,881 cwt., by far the 
major portion going to the town of Bombay, the balance to Bengal Pro¬ 
vince (practically none to Calcutta), Bombay Presidency and the 
Central Provinces. A fairly large amount is usually shown exported in 
excess of local production, indicating possibly a considerable traffic by road 
that escapes registration. In the Central Provinces the net export 
amounted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt. 
in Berar. The difference is due chiefly to the large quantity the Central 
Provinces import, viz. 143,822 cvvt. in 1903-4, far the largest part of which 
comes from Berar, Rajputana and Central India. Almost the whole of 
the exports go to the town of Bombay, an insignificant surplus going 
to the Presidency of Bombay and to Bengal. In 1905-6 the net exports 
from the Central Provinces and Berar together amounted to 4,229,617 cwt. 

Agricultural Operations. —Rotation. — In Berar, tiir (Cajanns iudicus)^ A^aomted Crops, 
in the proportion of one-tenth, is generally associated with the cotton 
crop, but in the villages to the south and above the Ghats, hajra 
{I^ennisetum tpphoUleam) and til (Sesaniiun indicutn) sometimes 
replace it. Rotation is regarded as absolutely necessary. On light soils, 
cotton is usually rotated with juar only {Sortfhutn vidijure), but on the 
rich black soils of the plains, cotton, juar and a rahi crop are rotated alter¬ 
nately. A plurality of crops is generally grown in the third year, separate 
parts of the field being devoted to wheat, gram, linseed, or lakh (Lfftht/rus 
safirus), and these in their turn are also rotated. Preparatory ploughing 
is not carried out every year, as it is considered to impoverish the soil, 
unless manure be subsequently applied. The advantages of manure are Manure.^, 
thoroughly understood by the cultivators, but there is great difficulty in 
Berar in obtaining a supply. Poudrette is considered best, and cowdung 
comes next in order. Green soiling is sometimes, but very rarely, resorted 
to. Ploughing generally takes place in December or January, as soon as 
the crop of the year is removed. The fields are always cross-ploughed. Ploughing. 
Harrowing succeeds ploughing, and in the case of unploughed fields is the 
only preparatory operation. 

Seed. —Sowing commences with the first fall of rain, in the early 
part of June. The seed of the previous year’s crop is always used, and 
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i.s prepared and sown much as in Bombay. Ten pounds of seed are con¬ 
sidered sulhcient for an acre of land. Should a period of drought occur 
after sowing, the seed will be destroyed, or if rainfall be excessive it may 
rot. In both cases the crop must be resown. From 20 to 25 inches of 
rain arc enough provided it falls at timely intervals. Under favourable 
conditions the young plant will put forth four or five leaves in a fort¬ 
night, and weeding then becomes necessary. Between the rows, this is 
doTKi by the bullock hoe, but on the rows, the weeds are removed by hand. 
Bullock hoeing is carried on at intervals of a fortnight till the pods appear. 

Crop. —The bolls ripen and open in October, and the cotton is then 
ready for picking. The first generally takes place at the end of October 
or beginning of November. If the crop is a good one, three to seven 
pickings <-an be made, according to the kind of cotton grown. The total 
cost of cultivation has been e.stimated at about Rs. 13 to Rs. 15 per acre. 

In the Oeritral Provinces the method of cultivation does not differ 
materially from that in Bcrar. The soil is prepared for sowing in May to 
.Junii; the seed is sown in June; picking commences in November to 
December, and is completed from Frebruary to March. 

\('f. Modlicott, Cotton Handbook for Bengal, 18t>2, 254-84; Cassols, l.c. 
101 -227; Anti. Rept. Ind. Mus. (Indust. Sec.), 1894-5, 2.3-4; Fuller, on 

Outturn of Land under Principal Crops, Cent. Prov., 1894, 20-30; Middleton, 
l.(\, (^nitons of Cent. Prov, Bcrar and KJiandesh, 12-3 ; F. W. Frances, Cot. Cult, 
in Bcrar. (hot. H.A.D.), 1898, No. 2 ; R. S. Joshi, Exper. Cidt. of Egypt. Cotton 
at Nagpur, Dept. Land Rec. and Agri. Cent. Prov., Bull. 1901, No, 3; Exper. Farm 
Repts. Nagpur, 1890-1904; (kcskiii. Cotton Cult, and Trade in Cent. Prov. and 
Bcrar, in Agri. Journ Ind., April 1907, ii., pt. ii., 171-92,] 

Haviiig devoted so much space to the chief cotton-producing areas 
of India, an effort may now be made to abbreviate as far as possible the 
accounts tliat follow of the other provinces to the particulars of chief 
importance :—• 

NfZAAPS DOMINIONS. Area and Production. —Tho authoritativo figures for 
1903-4, hIiow tho area to liavo been 2,660,713 acres and the yield 982,867 cwt., 
or 275,203 bales. Tho large.st cotton area is the Aurangabad Division, which 
in 1903-4 grow 1,464,116 acres. Then follow (Julbarga, 874,032 acres; Bidar, 
232,096 acn>s; and Warangal, 75,161 acres. Tho forecast for 1905-6 reported an 
anNi. of 2,537,000 acro.s and a yield of 206,000 bales, or 735,714 cwt. 

'The returns for 190.5-() show that tho net export was 801,144 cwt., or 

6.5,430 ewt. in excess of the estimated outturn. The exports went chiefly to the 
town and JVositloncy of Bombay, and a considerable quantity to the Madras 
ports, 

3. RAJPUTANA AND CENTRAL INDIA.-Area and Prodac^/on.—The 

area fur 1901 -5 was 469,000 acres in Rajputana and 846,000 acres in Central 
Imlia, a total of 1,315,(X)0 acres. The yield for the same year was 1,150,0(X) 
cwt., or 322,0(X) bales. The estimated area and yield for the following year 
were 289,000 acres and 61,0(X) bales in Rajputana ; 968,(X)0 acres and 
129,0(X) bales in Central India. The latest statistics (1906-7) estimate an 
area of 428,OCX) acres in Rajputana; 1,117,(XX) acres in Central India; 
with a yield in bales of 176,000 in Rajputana ; 291,000 in Central India, 
giving totals of 1,515.OCX) acres and 467,000 bales. 

The net export trade of Rajputanaand Central Indiaamounted in 1905-6 
to 856,934 cwt., and as tlic estimated outturn in that year was 190,000 
bales, or 678,571 cwt., tho exports for the year were considerably in excess 
of t he outturn. The largest share of the exports go to the town of Bombay, 
th( United Provinces and the Presidency of Bombay. The Central Pro¬ 
vinces, the Panjab, and the towns of Calcutta and Karachi also receive 

602 



GOSSYPIUM 

SUPPLY AND PRODUCTION cultivation 

Madras 

considerable quantities. The imports come chiefly from Bengal, the 
United Provinces, the Central Provinces and Berar. 

AGRICULTURAL OPERATIONS.—Rotation. —The soils are fertile though light. 

They fall under Middleton’s third class, which yields the Bengals of commerce. 

The plant is grown as a mixed crop, usually with til, arhdr {Cajantts indlruM) and 

san {Cvotfiiaria Jm Hoeo),etc. The ground is prepared by ploughing and manuring. Manures. 

The seed is then sown broadcast in the month of April or June, and the land Sowings, 
immediately after is lightly ploughed and later on again ploughed. Picking Seasons, 
commences in October and is completed by the end of the year. The cost of Cost, 
cultivation has been estimated at Rs. 25 per acre. [67. J. Forbes Royle, l.c. 

309-29 ; Medlicott, l.c. 1862, 243-53 ; Middleton, Rajputana Cotton, l.c. 16.] 

4. MADRAS. —Watt, l.c. 128-31, 151.— Area and Production. — D.E.P., 
Madras ordinarily grows about 14 per cent, of the cotton crop of British iv., 99-108. 
India, or 9*2 per cent, of the entire cotton area. In 1904-5 the total was Madras. 
2,007,297 acres. The principal districts are usually the following (the 
figures denoting the acreages in 1904-5) :—Bellary, 408,388 ; Karnul, 

268,067 ; Tinnevelly, 250,521 ; Coimbatore, 256,948 ; Guntur, 210,487 ; 

Anantapur, 171/)51 ; Cuddapah, 127,854. The yield for the same year 
was 132,000 bales, or 471,428 cwt. The estimated area and yield for the 
following year were 1,634,000 acres and 148,000 bales (528,571 cwt.). The 
latest available figures for the year ending December 1906 show an esti¬ 
mated area {raiyatwari) of 1,544,000 acres, with a yield for the same period 
of 151,000 bales. 

Traffic. —The most noteworthy point regarding the trade of Madras 
in 1905-6 is the fact that the exports from the Presidency exceeded the 
outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the 
outturn, which was drawn from beyond the Presidency. The Madras ports 
had a net import by rail of 932,336 cwt., and by sea coastwise of 10,195 cwt., 
thus giving a total import of 42,531 cwt. The foreign exports came to 
800,479 cwt., and this left 142,052 cwt. as the supply of the Madras town mills. 

AGRICULTURAL OPERATIONS.—Forms of Plant. —There are two forms of in- Two Crops, 
digenous cotton usually grown in Madras, one depending on tho south-west 
monsoon, the other on the north-east. The former is sown between May and Seasons. 

July, the latter, between September and November. In Tinnevelly both are 
sown in the same season, October to November. In the Tamil districts these crops 
are known as uppam and nadam. Tho uppam crop is generally sown on black 
cotton soil, the nadam on red or gravelly soils. These produce the four com¬ 
mercial forms known as Tinnoyellys, Westerns, Coconadas and Saloms. Manure Manure, 
is seldom added, but cowdung or wood-ashes may sometimes be lightly scattered 
over the ground; and if cattle are not permitted to browse on tho fields, tho 
leaves and twigs of the previous year often remain, and thus very possibly carry 
disease from one crop to another. Irrigation is seldom resorted to, and the raiyat irrigation, 
has to depend for the successful growth of his crops on the periodical rains. 

Rotation. —In exceptional cases cotton is grown continuously, but tho general Associated Crops, 
practice is to have a rotation. The principal rotation crops are kamhu ( rvttoiHf-toin. 
fyphoUiennt) and vardgu {t*fiitimwiiiavetiuf), sometimes also cholam 
(sorghtttn vttigare) and horse or Bengal gram. If tho land is clean, throe plough- Ploughing, 
ings before sowing are ordinarily sufficient, but more may be necessary. Tho soil 
is ploughed in a drier condition than for grain crops. 

Seed. —The seed, which has to bo prepared as in other provinces, is generally 
sown broadcast, and as a rule the same stock is sown over and over again. 

The s^d rate is about 10 lb. per acre. In some districts, however, it is drill- 
sown in parallel lines, alternately with pulse. The seedlings appear between 
the third and seventh day. When they are three weeks old tho plantation is 
hand-weeded, and the process repeated several times during growth. The Weeding, 
plants begin to flower about the fourth and to ripen their fruit about the sixth 
month of their growth. In some cases this does not take place till the eighth seasons, 
month. In Tinnevelly, however, tho first blooms appear in tho third month 
after sowing and the first bolls open in the fourth month. 

Crop. —The pods, as a rule, are not collected as they ripen, but are allowed 
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to rMriain until tho whole crop of the field is ready. The time of harvestint' 
varies, according to tlio district and time of sowing, from January to August. The 
cotton crop in Madras seems to bo specially liable to the attacks of numerous 
Insrct Pf-htfl insl'cts and fungal parasites. An ordinary crop of cotton (in form of seed-cotton) 
’ in Tinnev(>lly runs from 750 to 900 lb. per aero, while 500 lb. is stated to be a 
fair average when all sorts of soil are taken into consideration. The cost of 
cultivation varies considerably in different districts. In Anantapur it has 
been (‘stimated at Rs. ‘2-13-2 per aero; in South Canara at Ks. 14 per acre. 
(Cy. Ruchanan-Harnilton, Joiiryi. through Mysore, etc., 1807, ii., 157-8, 221-3, 
254, 313-4, 32t)-7, I.'iO-I, 545; Royle, l.c. 404-537; Cassels, l.c. 262-3; 
.1. 'ralboys VVdieeler, Handbook on ('otton Cult, in Madras Pres., 1802 ; Gribble, 
Man. of (■ uddajKih iJist., 1875, 201-4 ; Nicholson, Man of Coimbatore, 1887, 
232 -5 ; Cotton in Madras Pres., Agri. Dept. Mad., Bull. 1890, No. 9 ; S. Iyer, 
Brpt. on Crowth of(^ottonin Tinnevelly, Agri. Dept. Mad., Bull. 1891, No. 19; 
Mifldl<4o!i, l.c. 7-9; Rept. on Operations Agri. Dept. Mad., 1903-4, 5; Madras 
Weekly Mail, Sept. 8, 1904, 248; Nov. 24, 1904; Proc. Agri.-Hort. Soc. Mad., 
April June 1905, 28 31, 30-7. j 

D.E.P. MYSORE AND COORO.—^Area and Production. —The area under 
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cotton in I90t -5 wa.s 71,000 acres and the yield 17,857 cwt., or 5,0(X) bales ; 
in 1905 4), 70,000 acres with the same yield. The principal districts are 
CJliitaldnig, Tuinkur, Mysore and Shimoga. The final estimate for 1906-7 
shows a total of 89,000 acres and a yield of 10,000 bales. In 1905-6 
Mysor(‘. lia<l a mit e.xport of 40,287 cwt., or 22,430 cwt. in excess of the 
estimated outturn. Almost all went to Bombay Province, while small 
(juantities found their way to the Province of Madras, the Madras ports 
tind the town of Bombay. The imports came from the Provinces of 
Jioinbay, Madras, and the town of Bombay. 

Cotton is not an important (Top, and there is little of an exceptional 
charactfT to be recorded regarding either the plant grown or the methods of 
cultivation pursued, except that after giving a crop the plants are cut down 
cl(js(^ to the ground, and in a month after the succeeding rainy season they 
[)roduc(^ a second crop about twice as large as the first. This appears 
to be one of the f(‘w records in modern times of the pruning of cotton. 
Hove records, however, that in Gujarat the red-flowered plant was 
regularly pruned during his time (1787). The older writers on cotton 
frc(piently allude to the practice prevailing in the West Indies. \Cf, Watt, 
l.( . 91, 259, 286, 309, 322.) It is curious that it should have survived in 
Mysore, a country (dosely conneetcid with one of the once famed red-flowered 
cottons. [Cf. Buchanan-IIamilton,/.c. 1807, i., 40, 203, 378-9, 411; hi., 
323-1, .351 ; Lewis Rice, Mysore (Jaz., 1897, i., 125-6.] 

5. PAN J Ah. Area and Production. —On an average of the five 
years eliding 1901 5 the an'a under cotton in the Panjab represented about 
7*3 per cent, of the total area under cotton in British India. For 1903-4 


the Panjab area, including the North-West Frontier and Native States, 
was 1,7 17,000 acH's a)id the yield 1,492,857 cwt., or 418,000 bales. The 
(\stimated area for the following }mar (1905-6) was 2,017,000 acres and 
\nvi afui the yield 205,000 bah\s, or 732,142 cw't. The final forecast for 1906-7 

lyud"'?!"' 1,108,0(K) acres in the Panjab and 61,000 acres in the 

North-W(‘st Frontier, a total of 1,469,000 acres and yield of 370,000 bales. 
The. most extensive areas returned for 1904-5 were:—Lyallpur, 165,849, 
acri's; Lahore, 142,621; Hissar, 96,862; Rohtak, 95,880; ’Ourgaon 
92,859 : Karnal, 75,008 ; Multan, 70,342 ; Gujranwala, 53,488 ; Shahpur, 
31,155 ; and Montgomery, 37,474. In the North-West Frontier, Peshawar’ 
19,658 acres. ’ 


Traffic.— The net exports from the Pan jab in 1905-6 amounted to 
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568,307 cwt. As the outturn in the same year was 732,142 cwt., it thus 
exceeded the net export by 163,835 cwt. The largest quantity goes to 
the port town of Karachi, while considerable quantities also are consigned 
to the towns of Bombay and Calcutta. The imports come chiefly from 
the United Provinces. Delhi is the most important manufacturing centre 
in the province. 

Soils, Manures, etc. —The soil of the Panjab is generally well suited to the Soil^. 
cultivation of cotton, if irrigated or subject to inundation. All kinds of productive 
soils appear equally well adapted. Manure is frequently applied, and irrigation Manure, 
either by canals or wells is the general rule. In some of the eastern districts 
cotton is raised as an unirrigated crop, but nearly always in positions where irrigation, 
the young plants can, if necessary, be watered from a neighbouring tank. The 
crop is generally mixed with others, of which the commonest are tU, melons and 
pulses. Throughout the eastern districts it is the usual practice to sow Rotation. 
jiihiMrtts vatttiahiuutt in strips along the edge of the cotton fields, or in 
alternate rows with the crop. In the Central Panjab certain leguminous crops 
(species of yteiiiotus, Trigonetin, etc.) are commonly sown with tho cotton, 
as an after crop to be used as fodder for well-bullocks. 

Seasons, Crop, etc. —The period of sowing varios in different parts of tho 
province and is largely influenced by tho rainfall and the race of plant grown, 
as also the altitude of locality. In Gurgaon from Manfli to May it is sown near 
wells, or whore there are other means of irrigation, and in June to July on rain 
lands as soon as tho first showers break. In Shahpur and other districts sowings 
generally go on from the middle of February to the end of March, and in well- 
watered lands to April or May. The seed is sown broadcast at about tho rate of Seed. 

8 to 12 seers to tho acre. The crop requires to be wooded and watered several crop, 
times during growth. Picking takes place about November and December. 

Tho pods do ikA all ripen at onco, and it is ne(;essary to go over the field several 
times. Picking ought to be completed before January owing to the danger of 
loss from frost. It is difficult to give a precise statement as to the cost of cultiva- Cost, 
tion. It differs considerably in some districts, and largely depends on the method 
of irrigation and tho use or not of manure. On land both irrigated and manured, 
the highest figures quoted are in Jalandhar, Rs. 37-13-4 per acre; the lowest 
in Jhang, Rs. 10-0-9 per acre. [Cf. Royle, Z.c. 301-9 ; Mcdlicott, l.c. 218-28, 

233-42; Stewart, Pb. PL, 1869, 22; Dist. Gaz. Pb., 1890-1902; Settl. Rept, 

Jallandar, 1892, 123-4 ; Middleton, Z.c. 14-5.] 

Kashmir, —Lawrence (Valley of Kashmir^ 1895, 340-1) gives the Kashmir, 
following account of cotton. It is found all over Kashmir up to certain 
elevations. Never less than three ploughings are given before sowing, 
and the clods are also pulverised by mallets. The seeds are soaked in 
water and mixed with ashes, but beyond this the plant receives no 
manure. Sowing takes place at the end of April and in May, and 
about 48 seers of seed are sown to the acre. It is cultivated only for 
home consumption. The outturn is generally stated to be about two 
maunds (164 lb.) per acre, 

6. UNITED PROVINCES,—Area and Production. — On an average of D.E.P., 
the five years ending 1904-5, the cotton crop in these Provinces represents Iv., 109-17. 
about 6*6 per cent, of the total cotton area in British India. In 1904-5 Agra and 
the area, including Native States within provincial boundaries, was 
1,201,000 acres. In Agra, the districts of Aligarh, 152,407 acres ; Muttra, 

146,981; Agra, 118,591; Bulandshahr, 109,570; Meerut, 76,866; 

Etdwah, 61,090 ; Hamerpur, 52,629 ; Cawnpore, 52,363 ; and Banda, 

43,591. In Oudh, the districts of Hardoi, 11,816; Unao, 10,776; and 
Lucknow, 2,579. The yield for the same year was 1,314,285 cwt., or 
368,000 bales. For 1905-6 the total area for the Provinces was 1,372,(X)0 
acres and the outturn 394,(XX) bales, or 1,407,142 cwt., while the final 
estimate for 1906-7 gives an area of 1,489,000 acres and a yield of 638,000 Area and 
bales. In connection with this subject an interesting article by Moreland, ^ 
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(Aori. Journ. Ind., 1906, i., pt. i., 37-43) on the conditions determining, 
the area sown with cotton in the United Provinces should be consulted. 

Traf/lc.-n„ net export trade of the United Provinces amounted in 
1905-6 to 1,497,159 cwt, or 90,012 cwt. in excess of the outturn, ilie 
exports went chiefly to the ports of Bombay and Calcutta and to the 
Fail jab, small (quantities also going to Bengal, Ra]putana and Central 
India. The imports largely came from the Panjab, Kajputana and 
Ctoitral India, while smaller quantities also came from the Central 
Provinces, Berar and the port of Bombay. The chief manufacturing 
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centre is Cawnpore. 

Soils, Rotation, e/c.—The grade of cotton soils in the Provinces are rich 

Ic^ains, vvliicli are (uthf^r diro(dly inanured or reap some benefit from manure 
applied t(i) a j)rev'iou.s (trop. ('ott(>n is also grown on po(^r soils such as the cal- 
can'ous tracts in tho neighbourhood of the great rivers. At present cotdon 
app(*ars to linvo no (hdinite place in th(i .sy^^terns of cropping in vogue, which is 
said to he partly dia^ to tho uncertain distribution of rainfall and the consequent 
uncertain nature of the crop, pa,rtly to the low yield and tho narrow margin of 
profit usually 8('cured. Subbiah {(Jult. of Lonqer-stapkd Cottons at Cawnpore 
ICxfivr. Station, lUOl, 28) suggests various rotations which those interested should 
consult. On the^ bettor classes of soil the crop is generally grown alone, except 
where rows of arhar are sown at intervals of .5 to 7 yards, but on poor ground it 
is almost invariably associatvd with four or live subordinate crops, of which 
(irhar and til are tho chief. Siibbinh recommends particularly in the cultivation 
of loriger-stapl('d cottons on irrigable lands, a mixture of cotton and maize in 
alt«*rnat(‘ row s at a distance of to 2 feet. Tho seed is sown broadcast generally 
aixtut lh(i middU^ of June and then ploughed in. d’he seed rate is about 4 to 6 
s('crs p(T acre. Irrigation is apf)lie<l only to about one field in s(wen. Picking 
comna'iici's about the beginning of October and is in progress from then till tho end 
of .lanuary if not cut short by frost. If the plants are allowed to remain after 
.January and are waton'd and hoed two or three times, a second gathering ev^en 
bett»M' in (piantity and (|uality may be obtained in May and June. On the 
riclu'r classics of irrigated land Subbiah giv'os 140 to 230 lb. of clean fibre as an 
average outturn qier acre for the rainy-w'eathor crop, and about as much for the 
liot-weatlu'r crop, giving a total of 280 to 400 lb. of filire. Tho cost of cultiva¬ 
tion pi^r acre as estimated by Duthie and Fuller amounts to Rs. 22-9, but by 
Subbiah at tho Cawnpore Station from lis. 01 to Tls. 73. 

lixotic Cottons. —Suhhiah’s report deals mainly w ith tho efforts made at 
the Cavvnj)i)ro lOxperimental Kami to grow long-stapled American and Egyptian 
<-ottons. As a rule the Aimu-ican cottons did bettor than the Egyptian, since it 
was found the growing season was too short to allow tho latter coming to maturity. 
It is, tlu'nj’ori', laid down that in introducing long-stapled cottons, it is essential 
that those be chosen wdiich mature in their native habitat in about the same 
timo that tho local country cotton does. \Cf. Royle, Cult, and Comm. Cotton 
in Ind., 1851, 252-301; iVh'dlieott, l.c. 105-218, 229-32; Exper. Farrn Repts. 
Ciurnporc, 1S9()-1!)01; J^Tiddli'ton, l.c. Cottons of United Prov., 15-6; Subbiah, 
Cotton Ai'cUni. at Cawnpore, in Pioneer Mail, JMarch 17, 1899, 27 ; Rept. Qovt. 
Rot. Card. Saharanpur, 1904, 3-4.] 

7. BENGAL. — A rea and Production. —In the province of Bengal as now 
undcrstooil, the area under cotton represents only about 0*6 per cent, 
of the total area in India. In 1904-5 the estimated area and yield were 
78,(XX). acres and 20.000 bales (71,428 cwt.) ; in 1905-6, 73,(X)0 acres and 
17,(X)() bales (60,714 cwt.) ; while the most recent estimate for 1906-7 
forecasts the area at 76,477 acres (39,947 acres early cotton and 35,530 
late) and the yield 16,030 bales (6,250 early and 9,780 late), or 57,250 cwt. 
Tdie districts with largest areas arc :—Saran, 14,400 acres ; Sambalpur, 
11,693 ; Santal Pargaiias, 10,700 ; Singhbhum, 7,000 ; Manbhum, 5,100 ; 
Darbhanga, 3,792 ; Cuttack, 3,4()0 ; Muzaflarpur, 3,000, etc. 

rra/f/c.—The trade returns for 1905-6 show that the Province of 
Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. The 
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outturn for the same year was 60,714 cwt., so the total amount available 
for local purposes was 146,938 cwt. The town of Calcutta imported by rail Local 
and river and by sea (coastwise) 1,063,601 cwt. and exported 90,596, giving 
a net import of 973,005. By adding the foreign imports (2,331 cwt.) we get a 
total net import of 975,336 cwt. The foreign exports for the same year 
were 498,567 cwt., so that the amount available for the Calcutta mills was 
474,769 cwt. Including the supply for the province (146,938 cwt.), a total 
of 645,505 cwt. met the local consumption. 

Crops, Seasons, etc. —There are generally speaking two cotton crops in Two Crops. 
Bengal, the early, sown during the monsoon rains and harvested during tho cold 
weather, and the late, sown at the close of the rainy season and harvested during 
tho hot weather. Early cotton is grown chiefly in the Sanial Farganas, Sam- 
balpur, Manbhum, Singhbhuin and Angul ; late cotton in Saran, Muzaffarpur 
and Darbhanga. 

It is not deemed necessary to detail the methods of cultivation or other such Bihar Cotton, 
particulars, since the crop is hardly of sufficient value. In Saran (tho largest cotton¬ 
growing district of Bengal) cotton is sown as a secondary crop, tho seed being 
sown broadcasted. The so-called hhadoi cotton of Saran is sown in January 
and February and reaped in August ; the hymkhi sown in June and July and 
harvested in April. Maxwell-Lefroy {Notes on Cotton in Bihar, Bull. Agri. lies. 

Instit., Pusa, Feb. 1904) mentions three ways by which cotton cultivation 
might bo improved—by drainage, growing with other crops, and sowing at 
another time of year. He considers tho failure of cotton in Bihar as due 
largely to its inability to withstand the wet season, and the improvements 
ho suggests have as tlieir main object the lessening of the effects of tho wet 
weather. He advises sowing in August to October instead of Juno as the young Change in 
plants would not then have to struggle through the long rainy season, and the 
insect pests, which are worst in June, July and August, would not affect the crop 
seriously. In a note drawn up at the request of the Lieutenant-Glovornor of 
Bengal, Mollison {Ind. PI. Gaz., March 12, 1904, 345) gives an account of recerit 
experiments in Bihar, which tho reader should consult; also the efforts made 
by Messrs. Shaw, Wallace <fc Co. of Calcutta to grow tree cottons in various Tree Cotton, 
parts of the province. Particulars of those latter experiments have been given by 
Sly {Proc. Govt. Ind. Dept. Rev. and Agri., March 1905.) [C/. Royle, Cult, 

and Comm, of Cotton in India, 1851, 241-62; Grant, Rural Life in Bengal, 

1860, 187-8 ; Hunter, Stat. Acc. Beng., 1877, xvi., 105, 342-3; Sen, Rept. 

Agri. Stat. Dacca, 1889, 51-2; Basu, Agri. Lohardaga, 1890, pt. i., 71-3; 
ii., 35-7; Banerjei, Agri. Cuttack, 1893, 86-8; Middleton, l.c. 9-12; Banerjei, 

Monog. on Cotton Fabrics Beng., 1898; Mukerji, Handbook Ind. Agri., 1903; 

Natural Pert, available for Cotton in Ind., Dept. Rev. and Agri. Proc., May 
1904; Ind. PI. and Card., Dec. 3, 1904; Feb. 18, 1905, 118-9; Capital, 

Jan. 14, 1904, 50.] 

8. EASTERN BENGAL AND ASSAM.—Area and Production. —The D.E.P., 

area under cotton represents some 0-3 per cent, of the total under cotton iv., 139-46. 
in British India. In 1904-5 it was estimated at 50,000 acres and the E-Bengal 
yield 17,000 bales (60,714 cwt.) ; in 1905-6 at 61,000 acres with the same ssam. 

yield ; while the latest forecast, namely for 1906-7, puts the area at 
57,333 acres and the yield at 13,680 bales (48,857 cwt.). The Chitta¬ 
gong hill tracts are there shown to have an area of 26,636 acres ; Garo 
hills, 23,000 ; Nowgong, 3,400 ; Sylhet, 2,060; Khasia and Jaintia hills, 

1,000 ; while smaller areas are recorded in Cachar, Sibsagar, Goalpara, 

Jalpaiguri and Kamrup. 

[C/. Montgomery Martin, Hist. Antiq., etc., E. Ind., 1838, iii., 665, 671, 686-8, 

694; Hunter, Stat. Acc. Assam, 1879, i,, 252; ii., 151, 191, 225-6, 288; Middle- 
ton, Assam Cottons, l.c. 18-20; Ann. Rept. Dept. Land Rec. and Agri. Assam, 1901-3, 

22 ; Capital, May 19, 1904.] 

9. BURMA.—Area and Production. —Burma produces about 0*9 per D.E.P., 
cent, of the total cotton crop of British India. The area for 1904-5 was iv., 148-52. 
estimated at 189,000 acres and the yield 139,285 cwt., or 39,000 bales. Burma. 
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The relative importance of the chief localities m Upper Burma may be 
expressoT bv the returns of the year named Mymgyan, 65,511 acres; 
Sagaing, 49,575; Meiktila, 36,161; Lower Chmdwin, 13,672; and 
in Lower Burma, Thavetinvo (Lower Burma portion), 12,275. In the 
following year (1905-6)‘the climated area and outturn were 183,000 acres 
and the yield 35,000 bales (125,000 cwt.); while for 1906-7 the estimates 
ucru 18fj,(XX) acres, with the same yield. 


Traffic. trade returns for 1905-6 show that Burma had a net 

export of 39,225 cwt. The outturn for the same year was 125,000 cwt., 
so the net supply available for local consumption was 85,775 cwt. Almost 
all the exports went to Calcutta, but small quantities were also sent to 
Bombay port and to Pondicherry. 


Siiih. 


lUUTS (d I'l.uif. 


Yield. 


Cotton 

Soils. 


Indo-Oilllpclle 

Alluvmni. 


Crops^ Seasons, <?rc. ino.si suitablo areas for cotton are found in the dry 

zon(> of Ijpjior Hurrna. It is tlu^ro cultivated on good and mediiun black cotton 
soil but is also found on inferior soils of a ligliter colour. Burkill (in a Report 
on (U)tt(m in liunnu dated March ‘io, IDOt) states that cotton is grown on 
kdin land (land pcrioflically flood(‘<l by rivers), on taumj yas (forest clearings), 
and on //o dry land). On Anm land the seed is sown in September after 

tbe floods hu\<> l<‘ft the grouml, but such cultivation is now rare. On forest 
clearings cotton is also said to bo unimportant, as the land is more serviceable 
for oth(‘r crops. The most important, therefore, is the third, viz. cotton grown on 
high, dry land. 

'Pwo kinds of cotton are in gcmeral cultivation, the annual {wa-gale), which is 
sown in April and May and yi(‘lds from October to December, and a perennial, 
{vui-gyi) which is sown at the same s<Mison as the annual but continues on the 
fields for three y(‘ars and yields annually in February or Marcli. The annual is 
most <^xf 1 ‘nsivf‘ly grown. Wd-gyi is a common crop in Minbu and Thayetmyo, 
but iTire ('Isowlien'. Manuring is general, farmyard manure being considered 
b(‘st. The yield jx'r acre of .seed-cotton Burkill gi\ es as follows : — on first-class 
soil, 73 viss (viss=: 3i)5 lb.); .secoiul-class .soil, viss; third-class soil, 32 viss. 
In lhbl-*2 the average yield per acTo of clean cotton for the whole province 
was only HO lb. ; according to the figures discussed in the Dictionary (taken frOm 
r<'[)orfs by the Dc'puty Commissioner of Meiktila), tla^ yield w’ould appear to 
avi'rage from 125 to 250 viss an acre of seed-cotton. [Cf. Browne, Stui. and 
Hist. .be. Thayetmyo, 1H73, 87-8; Rept. on Settl. Oper. Meiktila Dist., 1896-8, 

7 8; i\vno\d, Monog. on Cotton Fabrics and Cotton Inditst. Burma, 1897, 16-8; 
Upper liurnui Cdz., 1900, ii., pt. I, 363 ; Rept. on Settl. Oper. Myingyan, 
1899-1901, 32, 42; Mollison, Rept. on Cotton Cult, in Burma, Aug. 18, 1904; 
Rangoon Times, July 3, 1903 ; Sly, Cotton Cult, in Burma, in Agri. Journ. 
Ind., 1906, 1 ., pt. iii., 253-4.j 

IV. SOILS AND MANURES. —As already mentioned, Middleton 
(Agri. fA^g., 1895, No. 8, 117) classifies the Indian cotton soils into three 
well-marked .sections :—(l) rich black clay soils, such as those of Surat 
and Broach, wliich produce the finest cottons ; (2) soils like those of Kathia¬ 
war, Khandosh, Berar and the Central Provinces, that produce the second- 
grade cottons ; and (3) a very large area, too .sandy or with too small a 
rainfall to ripen the finer cottons—the source of the Bengals of com¬ 
merce. Bombay Presidency has soils and climates of all three grades, 
but it i.s much more favourably placed than other provinces, by having 
a larger proportion of both the first and second grade soils. 

In his paper on Indian soils, Leather (Agri. Ledg., 1898, No. 2) makes 
four main heads:—the Indo-Gangetic alluvium ; black cotton or regur ; 
red soils lying on metamorphic formations (in Madras); and laterite 
soils. The first consists generally of a yellow-coloured alluvium, some¬ 
times sandy, sometimes stifE clay. The only rocky particles larger 
than sand which this expanse of land contains is the nodular lime¬ 
stone, kanJear. (For theory of formation, see p. 711.) Leather 
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states that in the samples he examined, the amount of phosphoric acid, 
though small, was more than in other Indian soils. The commonest form 
of red soil is a sandy clay coloured by iron peroxide. It may be derived 
from the rocks in situ or from the same products of decomposition washed 
by rain to lower levels. Laterite soils are simply soils lying on or adjacent 
to laterite rocks. The composition of both these classes, according to 
Leather’s analyses, varies considerably, but, like other soils of India, both 
are deficient in phosphoric acid and nitrogen. 

It is on the black cotton or regur soils that Indian cottons arc generally Regur 
grown. Typical regur areas are well represented in the Bombay and Soils. 
Madras Presidencies. The condition indicated may be described as a 
highly argillaceous, calcareous clay, very adhesive when wet, and from 
its absorbent nature expanding and again contracting to a remarkable 
extent. In consequence, during the hot weather, such soils become 
fissured in every direction by huge cracks, which in depth vary greatly. 

In some parts, for example at Akola, they have been reported as seen from 
40 to 60 feet deep. Underlying the reigur is a bed of yellow-white earth 
consisting of clay, lime and sand intimately mixed. It has generally been 
supposed that the black colour is due to an admixture of organic matter, 
but Leather is of opinion that this cannot be the case, but that it must be 
due to the presence of some mineral substance. He also holds that these 
soils are not inordinately fertile. In the matter of phosphoric acid and 
nitrogen they are very poor. The fact that they do produce crops liberally, 
he thinks, is due to their power of retaining moisture and to their contrac;- 
tion, which not only forms deep and wide fissures, but causes the surface 
to crumble to a powder, which, getting carried into the larger fissures, 
thus brings about a continual i*.version of the soil. 

As regards the manuring of cotton crops, it has been proved by ex- Manure, 
periment that cotton responds promptly and profitably to a judicious 
fertilisation. The following account is taken from the results of the 
experiments carried out by the United States Department of Agriculture. 

It may be stated in the first place that a complete fertiliser is needed for Complete 
cotton, i.e. one containing soluble phosphoric acid, potash and nitrogen. 

Neither phosphoric acid nor potash give as good results separately as 

when combined. The most effective constituent is phosphoric acid, 

but nitrogen alone has little or no effect. The best form of nitrogenous 

manure appears to be cotton-seed meal and nitrate of soda. The pro- cotton-seed 

portions of the three constituents in a complete fertiliser should accord- 

ingly be approximately, nitrogen 1 part; potash 1 part; phosphoric acid 

34 parts. The quantity used per acre varies widely with the nature and 

condition of the soil, but the maximum should be an amount yielding 

nitrogen 20 lb ; potash 20 lb. ; phosphoric acid 70 lb. The profit from 

manuring cotton is much increased by antecedent proper preparation 

of the soil. Farmyard and similar bulky manures are said to be more 

efficient as soil-renovators than as specific fertilisers for cotton. The soii-reuovatore. 

concentrated fertiliser should be applied in the drill, not broadcasted, at 

a depth of not more than 3 inches, and well mixed with the soil. 

[Cf. Voelcker, Improv. Ind. Agri., 1893, 47, etc. ; McBryde, Fert. for Cotton, 

U.S. Dept. Agri. Bull. 1894, No. 14; Anderson, Fert. requiredhy Cotton, etc., Agri. 

Exp. Stat., Auburn, Alabama, Bull. May 1894, No. .57; White, The Manuring of 
Cotton, in Dabney, The Cotton Plant, etc., 1896, 169-96; Diiggar, Co-oper. Fert. 

Exper. with Cotton, Agri. Exper. Stat., Auburn, Alabama, Bull. Feb. 1899, No. 102 : 

Mollison, Textbook, Ind. Agri., 1901, i., 2^3, 28-31; Francis Watts, Manur- 
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in(j of (Jotton, (quoted in Ind. FL and Gard.^ Aug. 12, 1905, 558 ; Cloustnn, Arti¬ 
ficial Fert. for Cotton in C. Prov.^ in Agri. Jotirn Ind., 1907, ii., pt. ii., 116-22.] 
V. DISEASES AND PESTS.— While many writers make mention 
of a “deterioration” of the cotton plant as having taken place in India, 
remarkably little has been said of the actual diseases of the crop. Com¬ 
pared with tea or coffee, Indian cotton can hardly be said to be affected 
with disease further than failure of crops through unfavourable seasons. 
Maxwoll-Lefroy, Entomologist to the Government of India, has, however, 
recently issued some useful and suggestive Notes on Cotton in Bihar 
(Ball. A(jri. Res. Inst. Pimi. Feb. 1904) in which he gives brief accounts 
of some 14 pests met with in the cotton of that province, of which 
.4 are at present known in Bihar only and 11 are general to the cotton 
tra(;ts of India. He groups these pests under four sections as follows :— 
(a) Tksects altavlinfj the leaves and seen chiefy up to September. — Under 
this series he places the following (1) hairy caterpillar ; (2) cotton- 
leaf caterpillar; (3) the cotton bud-worm; (4) spotted boll-worm ; 
(5) the white weevil ; and (6) the cotton leaf-hopper, (b) Insects in the 
stem : (7) the stem-borer and (8) the stem-weevil, (c) Insects in the 
boll: (9) the spotted boll-worm and (10) the pink boll-worm; (11) the 
red cotton-bug: and (12) the dusky cotton-bug. (d) Miscellaneous: (13) 
the mealy bug; and (14) the large blister beetle. 

He then concludes with a recommendation to destroy systematically 
all traces of the pests as they appear. In August and September a 
careful outlook should be kept for boll-worms, and all shoots or bolls 
showing signs of these should be destroyed. More recently Maxwell- 
Lefroy has issued a paper entitled The Insect Pests of Cotton in India 
(Ayri. Journ. Ind., 1906, i., pt. i., 49-61; also Memoirs Dept. Agri. Ind., 
1907, i., No. 2). This will be found to furnish fuller details of six of the 
more imj)ortant of the pests, while a further note (The Pests of Introduced 
Cottons, 1907, ii., pt. iii., 283-5) furnishes a few particulars regarding 
the pests to wdiich exotic cottons are liable. 

A curious disease often present to a large extent in India is known to 
the Natives as gosai or tulsi (the Ocimum-like). The former name (“ the 
ascetic”) denotes the non-Howering and fruiting of badly affected plants, 
and the latter their colour and general appearance seen at a distance. 
The leaves, at first large and exceptionally vigorous, ultimately curl up 
and become small, very numerous, and are then seen to be (‘oated with a 
woolly formation known as Erinosis —a growth at first supposed to be of 
fungal origin but now definitely ascertained to be caused by a mite (P/^//- 
t opt us f/o,s.s///>/). This perplexing pest is often very prevalent in 
Gujarat, as much as 5 to 10 per cent, of the bushes being thereby 
rendered more or less non-productive. It might be dealt with similarly 
to the treatment of Erinosis on the vine or other plants, namely by 
sulphur or kerosiuie emulsion. [67. G. F. Atkinson, Diseases, and L. 0. 
Howard, Pe^ts. in Dabney, The Cotton Plant, 1896, 279-350.] 

Resistant.— O. F. Cook has written a highly interesting and most sug¬ 
gestive report on IVcedi-resisting Adaptations of the Cotton Plant (U.S. 
Dept. Agri. Bull. 1906, No. 88). The form specially investigated is the 
kehchi cotton of Guatemala. This he describes as a dwarf annual short- 
season variety with numerous features which, in theabsenceof sufficientnum- 
bers of Meps (the so-called Guatemalan ant that kills the weevil), affords 
material assistance in protecting the crop against the ravages of that pest. 
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The plant in question matures very early and is more productive than 
might be expected. He classifies the protective developments into the 
following :—(I) those calculated to avoid the weev'ils by general habits of 
growth ; (2) those which exclude the weevils or at least hinder their opera¬ 
tions in the buds and bolls ; (3) those which attract insect enemies such 
as the weevil-eating Ac/ep; and (4) those which prevent the development 
of the weevil larvte even after the eggs have been laid. 

[C/. Publications of U.S. Dept. Agri. : —Riley, Cotton-worm and BoU-worm 
(Entomol.), 1885, 1-381 ; and Bibliography, 38*2-4 (nunieroiis platen) : Malley, 

Boll-worm of Cotton, (Entomol.) Bull. 1891, No. 24; Howard, Insects that Affect 
Cotton PI. (Entomol.), 1897, No. 47 ; Smith, Wilt Disease of Cotton. ( Veg. Pathology) 

Bull. 1899, No. 17 ; also Orton, Bull. 1900, No. 27; Hunter, The Mexican 
Cotton-boll Weevil, Farm. Bull. 1904, No. 189 ; Quaintance, The Cotton Boll-irorm, 

Farm. Bull. 1904, No. 191 ; Cook, Habits of Kelep or Guatemalan Cotton-holl 
Weevil Ant^ (Entomol.) Bull. 1904, No. 49; U.S. Yearbook Dept. Agri., 

1904, 475-88, t. Ixvii. ; Hunter and Hinds, Mexican Cotton Boll-weevil, (Entomol.) 

Bull. 1904, No. 45 ; 1905, No. 51 ; Hunter, Controlling Boll-weevil in Cotton 
Seed and at Ginneries, Farmer s Bull. 1904, No. 209 ; also Use of Paris Green, 

Farmer's Bull. Nos. 211, 216; Quaintance and Brues, The Cotton Boll-worm, 

(Entomol.) Bull. 1905 No. 50 ; Lewton-Brnin, West Ind. Bull., 1904, v.. No. 2, 

178-94 (Anthracnose) ; 1905, vi.. No. 2, 117-23 (Black Boll.).'] 

VI. CLEANING, GINNING AND BALING, ETC.— The scientific D.E.P., 
officers who accompanied Alexander the (jlreat and his successors to jy.*» 1^3-5. 
India described the cleaning, ginning, spinning and weaving of cotton 
in such detail that it is matter of great surprise that these operations 
took so much time and study to be fully accepted in Europe. There may 
be said to have been known in India from time immemorial two forms injiaa Ghis. 
of gins, viz. the foot roller and the churhi. The former is very little used 
nowadays, though specially applicable to some of the forms of hard-seeded 
•cotton. The latter consists of two rollers of w'ood, or of iron made to 
revolve towards each other by hand labour, communicated by a crank or 
wheel. The seed-cotton is presented at one side against the rollers, the 
lint passes through, and the seed falls down in front. This is improved 
by modern contrivances and worked by water power or steam. 

The word “ gin ” is an abbreviation of engine ” which began to have 
the meaning of machinery shortly after the discovery of steam. The use 
of that name in India usually denotes the employment of foreign machines 
for separating lint from seed. A special gin was, for example, invented by Modem Oms. 
Whitney to remove the firmly adhering wool of G. hirsutiini. and (*ame 
to be known as the “ saw-gin ” because it consists of a series of blunt Saw-gin. 
toothed circular saws made to revolve within the interstices of an iron bed 
which forms the base of a large hopper. The fibre is caught by the teeth 
and dragged through, leaving the seed behind. This was, however, found 
to injure the cotton and, moreover, was not necessary with the Sea 
Island and other cottons, where the lint separates readily. This led to 
Macarthy’s gin, now very extensively employed for long-stapled cottons. Macarthy’s Gin. 
In this contrivance the seed-cotton is drawn in by a leather roller 
between a metal plate, known as the ‘"doctor,” which is fixed tangentially 
to the roller. A blade called the “ beater ” is so adjusted as to strike the 
cotton repeatedly and thus cause the seed to fall out. 

It may be said, however, that no modern machine injures the lint and 
seed less than the Native churka — its one defect is its slowness, and Churka. 
therefore inaptitude for dealing with large quantities. To this fact is 
•due a modem feature, and one of no small importance to the Indian 
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cotton trade, namely the establishment all over the country of large 
public ginning and pressing mills, each situate in a convenient position 
to drain the produce of a tract of country within which it often has 
a jnunopoly. Naturally this has not proved an unalloyed blessing, 
tliough it has had some beneficial results. The cultivators hardly any¬ 
where nowadays gin their own cotton, but carry the produce of their 
fi(‘lds to the steam ginning mills. It has already been pointed out that 
widc'ly different lints are in conscnpience inseparably mixed and ginned 
'• together, and moreover the cultivators are given, or purchase, mixed 
seed. This, it is believed, has rapidly equalised and lowered the Indian 
staple, thus rendering it imperative for the Government to organise some 
system of seed culture by which the special evolutions of centuries of 
cotton-g<owing may not be irretrievably lost, before the cultivators have 
learned the value of special selection and intelligent interchange of seed. 

In the official statistics published by the Government of India for 1906 
theie is said to have beeai in 1904, 951 cotton ginning, cleaning and pressing 
mills that gave employment to 85,559 persons. Thacheis Directory for 
19t)5 enumerates 75 pressing and 47 ginning mills as those of chief interest. 
Th(*se tigures show the extent to wliich the ginning and pressing of cotton 
ha\'e assumed importance. 

The necessity for economy in freights was one of the chief argu- 
numts that gave birtli to cotton presses. But that consideration would 
s^em to have engaged attention from the very earliest records of raw 
cotton being exported from India. The Rev. Philips Anderson has shown 
rhat as early as 1684 special presses were sent out from England to Surat. 
For many years the pressing and baling of cottoji were done almost 
exclusively in Bombay : nowadays the pressing is done at the ginning 
factories. 

[<7* Hoyle, Cult, and Comm, of Cotton in Ind.^ 1851, 537-44; Forbes Watson, 
('otton (tins and the Clcanhuj and Quality of Ind. Cotton, 1879; Ind. Text. 
Jourti. (mr. of art. on (titm hff an Indian Engineer), Sept. 1897, 300, to June 
19(rj ; Jtrooks, ('otton, etc., 1898, •J02-39 ; Text. Mercury, ('otton Ginning in the 
United States, June 1903 : Cotton in W. Ajrica, L'Agri. Prat, dcs Pays Chanda, 1904, 
iii., Xo. 18; Dabney, The ('otton Plant, etc., 1890, 300-5; Circular regarding 
The Loicry Hale in Planters' Compress Company, 1899.J 

V //. COTTONSEED: AN ARTICLE OF CATTLE FOOD AND 
SOURCE OF OIL. —One of the modern aspects of the Indian traffic in 
oil-seeds may be said to be the sudden development of a foreign demand 
for cotton-seed, maiidy in the United Kingdom. In 1898-9 the exports 
were returned at 57,0(H) cwt.; in 1899-1900 at 43,000 cwt. ; in 1900-1 
they suddenly advanced to 225,000 cwt. ; in 1901-2 they increased ten¬ 
fold, and became 2,036,0(K) cwt. ; in 1902-3 they still advanced, viz. to 
3,974,(HX) cwt. ; in 1904-5 were 2,518,897 cwt.; in 1905-6, 3,891,339 
cwt.; and in 1906-7, were 4,387,534 cwt. Thus, within five years, from being 
utterly insignificant the exports of cotton-seed sprang into the second 
place in (luantity and the fourth in value of all the oil-seeds exported 
from India. This has very possibly been a consequence of the discovery 
of successful methods of hulling the seed, the decline of the American 
supply, or simply the extended use of cotton-seed oil as a material em¬ 
ployed in the preparation of lard and margarine. But it is significant 
of Imlia’s consumption of oils and oil materials that even the very 
large exports of 1902-3 and subsequent years represent but from 
10 to 20 per cent, of the amount available. Mollison (Inspector-General 
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of Agriculture) in a paper on cotton oil-seed (Agri. Ledg., 1903, No. 9), 
pointed out that the seed of the United Provinces is best suited for the 
oil trade. 

Oil, —After the cotton (lint) has been removed, the seeds are often subjected 
to a treatment calculated to rernov^e any still adhering particles of floss. The 
cleaned seeds are then cut through and decorticated. Tt is particularly necessary 
that this should be done, since the cake after expression of the oil is used as an 
article of cattle food, for which it is generally believed it would be unlit were th(' 
hulls attached. The quautitj' of oil usually present averages from 2i) to 25 per 
cent, of the weight of seed. But the process of manufacture veries according 
to the purpose for which the oil is destined. The decorticated seeds are s\ibjected 
to cold pressure, when from 10 to 12 per cent, of oil is obtained. Tliis is of a tino 
quality, almost devoid of taste, and is accordingly largely used in cookery, being 
specially valued for frying purposes. It is often sold in mixture with oUv'e oil or 
is employed as an adulterant for the cheaper grades of that oil, or pure cotton¬ 
seed oil is sold under the name of olive oil. It is also extensively utilised in tlie 
production of lard. The cake obtained from this c*old expressed seed is next 
subjected to a further pressure, by the hot process, when an extra supply of oil is 
obtained up to 10 per cent. By other methods from 15 to 20 per cent, of oil is at 
once expressed by the hot process, from de(‘orticated or undecorticated seed, 
and the cake allowed to carry the balance. It is, in fact, generally believed that 
the presence of a fair percentage of oil is essential, otherwise the cake is useless 
for cattle food. But it should be here added that very little cotton-seed is in 
India pressed for oil, though valued as a fertiliser. 

The sp. gr. of refined cotton-seed oil varies from 0*922 to 0’92-l-. its iodine 
absorption is from 105 to 109, and its saponification equiv'alent ranges from 285 
to 294. It has a slight tendency to dry, and congeals at 32^ to 45® F. By 
freezing the oil the glyceryl salts, which are solid at low temperatures, are separated 
and constitute cotton-seed stearin, an important ingredient of margarine. No 
information can be discovered regarding the extent to which cotton-seed oil is pro- 
pared in India. A note by Burkill records liis having inspected in Burma a 
ginning factorj^ and oil mill owned by Jamal Brothers. The cake prepared is 
exported and the oil refined. Tlw husk is used as fuel. 

Cake. —From fairly ancient records regarding the Indian cotton trade, men¬ 
tion is made of the .seeds as a useful by-product, employed to fatten cattle. 
It is said that they do not at first like the seed but .soon take to it v*ory kindly, 
and may be given a daily ration of as much as fi lb. In the Nagpur Experimental 
Farm, 2 seers of cotton-.seed are given daily to bullocks in place of oil-cake. 
Nevertheless in many parts of the country the .seed is not valued even up to the 
present day ; in fact in India as a whole, tlio seed can hardly bo described as 
anywhere used by the Nativ^es in the production of oil. The self-same cultiv^ators 
who grow the cotton plant will raise special oil-yielding crops, the oil of which 
in some respects may be even inferior to that of the cotton-seed which they 
entirely neglect. This may proceed from the v'ery generally accepted belief that 
cotton-seed cake is less whole.some than the whole seed. Mr. K. W. Bingham, 
who specially investigated the Indian oil-yielding plants half a century ago, 
said that cotton-seed was more used as an artice of cattle food than as an oil- 
producing seed, and that the seed was considere<i a better food for working bullocks 
than even grain. He then added that he did not think it would pay to export the 
seed since owing to the fibre adhering to it, and perhaps other causes, it is v^ery 
liable to heat and deteriorate in bulk. The fact that there is to-day a large 
and prosperous export trade in Indian cotton-seed shows the often unexpected 
turn that disco\*ery or necessity gives to the trade commodities of the world. 
In fact, in the Journal of the British Board of Agriculture, Voelcker sh<nvs that 
recent results are distinctly in favour of Bombay undocorticatod c<jtton cake, 
as compared with Egyptian, especially when its lower price is borne in mind. 

Various machines and processes for removing the fuzz from cotton-seed have 
been patented. Some burn off the velvet, others chemically destroy it, and 
still others mechanically brush it off. It is no doubt much desired to obtain an 
effectual and cheap removal of the fuzz, but meantime it is interesting to learn 
that undecortieated seed-cake finds a market. The chapter on Feeding Value of 
Cotton-seed by W. Kilgore (in Dabney, The Cotton Plant, I89fi, 385-422) will be 
found to give full particulars on this subject. Other publications of interest are 
the summary of Dr. T. Thorpe’s views (given in Journ. Board Agri., 1898 205-8). 
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Hulls and Waste Stems. —Recently it hiis been found that the hulls or entire 
seeds may he utilised in the manufacture of a superior grade of writing paper. 
T})e stublile, after the cattle have devoured all the edible portions of the plants 
left on the removal of the lint crop, may be decorticated and a useful fibre thus 
obtained. It is statexl that 5 tons of stubble give a ton of bark, and that a ton 
of hark yields 1,500 lb. of clean fil>re that can be even used as a jute substitute, 
ft;/. Dabney, he.; Connell and (’arson, Steer-feeding, in U.S. Dept. Agri. Exp. 
Hev., 1H07-«S, ix., 269; Lindsey, Holland and Jones, CoHon-seed for Milch Cows, 
IH!)S-9, X., 679-81; Brook.'^. Cotton, etc., 1898, 309-54; American Cotton Seed 
Indust., Board of Trade Journ., 1900, 637 ; Mollison, Textbook Ind., Agri., 1901, i., 
126-8; Mukerji, Handbook Ind. Agri., 1901, 288-90; Journ. Board Agri., June 
1901, viii., Xo. 1, 41-3 ; Blount and Bloxam, Chem for Engin. and Manuf., 232 ; 
Mollis>n, Offic. Mem. on the Cotton Seed Oil Indust, and Estuh. of Cotton Seed Oil 
M/ll.i tn Ind., Agri. L*dg., 1903, Xo. 9 ; Burtis, Cotton Seed Meal as Pigs* Food, 
U.S. [h ot. Agri. Exper. \st. liepts., 1901-2, xiii., 583, 881-2 ; 1903-4, xv., 392-3 ; 
EuHfdun^aiu! Ind. Cotton-seal Cake, Journ. Board of Agri., 1904, xi.. No. 5, 289-91; 
Ib }>t. Exf»r. Farms (Uinad<t, 1905, 17<» ; Gilchrist on Bombay Hough Cotton- 
cake, in Board of Trade Journ., 1905, 231 ; Fert. and Feeding Value of Sea Island 
Cottnn Setd, in Ir/.s7 Ind. Bull., 1905, v.. No. 3, 223-32; Sly, Cotton Seed-oil 
Indn-f., Agri. I)e/jt. ('ent. Pror. Bull., Xu. 9 ; Hanausek, Miero. Tech. Prod, 
(V\'i»i((in and Barber, transl.), 1907, 361-8.] 

V7//. THE COTTON FIBRE. —The cotton fibre is a unicellular hair 
arising from tlu^ fibril layer of the seed-coat. If taken from the seed of a 
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ripe but unopened pod, it will be found to be a straight, flattened, hollow 
tube, not (piite cylindrical but thickest a little below the middle, tapered 
al)ru[)tly below and more gradually to the apex. With growth, the cell 
wall thickens, becomes thinnest along the centre and thickest towards 
wliat may la‘ called tlu" margins. In consequeiu'c of this unequal 
thickeiiiiign maturity is marked by tlie thinnest parts shrinking most and 
thus causing the cell to beeome spirally twisted on itself. The cotton 
cell may Inmce hn spoken of a.s a flbril from 4 to 2 inches in length, 
tvsisted s])ir,illy. W i(\^ncr (/>?c Rohsl. de.s Pflanzeur., 1903, ii., 240-1) gives 
a series ()l nuMsuretmmts to show tlnit the broadest section generally 
lalls a little below the middle. Jt is a noteworthy circumstance, and 
morc()V(‘r one of practical importance, that the flos.s taken from a capsule 
always consists libivs of various lengths. Allard (U.S. Dept. Agri 
ITnrau PL In.liU. Bull, 1907, No. Ill, 13-5) ha.s shown that this is 
lie(|n<MitIy a. coi]se(juence of certain cells separating from the seeds and 
nmtmg wit li other cells, thus producing the apparent though not real greater 
length, 'rills (Inscovcry may prove of great value. Average Indian floss 
does not come to three-({u.irter.s of an inch in length, while some varieties of 
Sea Island ha\(‘ a. sta])h* two inches long. Evan Leigh [The Science of 
Modern ( otton Spinning) gives the following measurements as repre- 
seiitatue ».[ the lengths (maximum) of cotton staples New Orleans, 
l-I6inch ; S.M Island, la^Oinch ; Brazilian, 1-31 inch ; Egyptian, l'52inch ; 
l iidian (indigenons), 102 inch ; Upland American grown in India, 1*2] inch ; 
St'a Island grown in India, 1*65 inch. [Cf. WatL Lc., 1907, 25-51.] 

structurally, the cotton tibre consists of a wall of almost pure cellulose, 
lined bv a deluaUe layer of protoplasm, which disappears early in the growth 
o( tlie fibre as tlie secondary placed deposits increase and a central core of 
endoclirome is lorme,!-—the colouring material of the cell. The wall 
emistitutes from une-thir<l to two-thirds of the diameter of the cell, 
beccntlv an exceedingly interesting tbscovery was made by H. de 
Mostmthal {Journ. Soc. Chen. IndiisL, March 31, 1904), namely that the 
cotton cell-wall consists of two la vers, termed the outer and inner, which 
are piercvd by miimtc por‘s, loading into the lumen of the fibre. These 
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pores, hitherto unobserved, offer an explanation of the way moisture 
penetrates to the interior. Among the ripe flosses of every grade is often 
present a certain percentage of quite unripe hairs. These are very thin, 
have weak cuticles, and show no twisting ; they are the cause of much 
depreciation, since they cannot be worked up nor dyed in the same manner 
as fully formed flosses. In practical work such hairs are known as dead 
cotton.” According to Hanausek (Tech, Mihroskopie, 1900, 5-8 ; also 
Winton and Barber, transl., 1907, 58-68), dead cotton is commonest in 
coarser grades (Levantine and Indian) and rarest in Sea Island. [Of, 
Flatters, The Cotton Plant, 1906, 59-92.] 

The commercial value of cotton is chiefly affected by the length and 
uniformity of the staple. Silkiness, fineness, strength, cleanness and 
colour arc the other important factors. Tables showing the physical 
properties of the various staples of commerce are given by Hannan (Text. 
Fibres Comm,, 1902, 94-6), while Flatters contributes inicro-photographs 
and comparative descriptions of the flosses of the following trade samples :— 
Florida, Brown Egyptian, New Orleans, Peruvian Rough and Hingan- 
ghat. As offered for sale, cotton always contains moisture varying from 

to 121 per cent, over absolute dryness. With regard to the influence 
of moisture on spinning, the reader should consult Dobson (Humidity in 
Cotton Spinning, Sept. 17, 1894). 

When immersed in a solution of caustic soda, cotton fibre undergoes an 
important change. The cell-walls swell and acquire silky gloss. Cotton 
so treated is known as mercerised. The process was invented and 
patented in 1851 by John Mercer, a Lanc'ashire calico-printer. The 
swelling of the fibre causes a shrinkage in length, it becomes more 
transparent, gains in strength and weight, while its capability for taking 
up certain dyes is vastly increased. 

Chemically, the mature fibre consists of almost pure cellulose with 
about 3 per cent, of other substances. The most important of these are 
cotton wax, fatty and pectic acid, endochromic colouring matter, and 
albuminous substances. The fibre is insoluble in water, alcohol, ether, 
fixed and volatile oils or vegetable acids, but soluble in strong alkaline 
solutions and is decomposed by concentrated mineral acids. Cupram- 
monia causes a complete disorganisation of the cellulose deposits. 

[Cf. Royle, I.c., 1851, 122-6 ; Bolley, Chem. Technologie der Spinnfasern, 
1867 ; Benno Neiss, Die Baurnwollenspinnerei, etc.y 1868; Bowman, Struct, of Cotton 
Fibre in Relat. to Tech. Applicat., 1881, also eU. 1608; Hugh Monie, The Cotton 
Fibre, its Structure, etc., 1890 ; Morris, Cantor Lcct. Comm. Fibres, Journ. Soc. 
Arts, March-April, 1895, 6-7 ; McBrycle, Chem. of Cotton, in Dabney, The 
Cotton Plant, etc., 1896, 81-141 ; Hanausek, Alercer. und Deformation der Baum- 
ivolle, Vienna, 1897 ; Thorpe, Diet. Appl. Chem., 1898, i., 613 ; Cross and 
Bevan, Paper Making, 1900, 95-6 ; Semler, Trop. Agrik., 1903, iii., 497-502 ; 
Hubner and Pope, Infl. of Reagents on Tensile Strcngtlt of Cotton Yarn, in Journ. 
Soc. Chem. Indust., Jan. 31, 1903, xii., 70-9 ; Clayton Beadle, Fibrous Constit. of 
Paper Cotton in Tech., June 1904, 567-74; July, 60-5 ; Hield, Mercer, of Cotton, 
in Text. Journ., June 15, 1905, 275-6 ; C. B. Williams, Cotton Plant, N. Carolina 
Dept. Agri. Bull., 1906, xxvii.. No. 9.] 

IX, INDIAN MANUFACTURES. 

The cotton jnanufactures of India may be said to be referable to three 
groups :—1. Indian Hand-loom goods. 2. Indian Power-loom goods. 
3. Foreign Power-loom goods. 

These three have to be clearly borne in mind both in connection with 
the present chapter and that on trade. The late Sir James Westland 
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aaid of India, and with some force, that ‘‘ weaving is for the most part 
the pursuit of the hve-tiine of the persons who weave. That is doubtless 
the condition in many parts of the couiitrv to-daj, but here and there 
cent res of professional hand-loom weaving still exist where the village 
weaver holds an honoured position. He, in fact, turns out a fair portion 
of the dresses worn by the more conservative and orthodox members of 
the community. Increased prosperity of these hard-working and highly 
deserving craftsmen was entertained by some writers as likely to ensue 
when the repeal (in 1S9()) was announced of the tax on yarn, conjointly 
witli the imposition of a countervailing duty on power-loom manufactures, 
both foreign and Indian. It was thought that all that need further be done, 
to restore and uphold the hand-loom industry, was to teach the Native 
Fiy-HhuLtie. W(‘avers tlie use of the fiy-shuttle and a few other such contrivaiK'es. 

A century ago or more these very contriv'ances had in Europe been 
lound (piit(.‘ useless in the contest with steam, but it was presumed con¬ 
ditions existed in India that raised the possibility of hand-loom improve¬ 
ment to a position of supreme importance. Hence it was urged, among 
oth(‘r considfOiitiofi^, that “ flie hope of the hand-loom indiistrv lies 
in the production of goods of a kind which cannot profitably be made by 
the power-loom, such as those compounde<l in an intricate fashion or made 
in a very complicat(Ml ])attern. The fact that after a long struggle with the 
products ol the mills, the haml-loom industry still survives, mav be held 
to show that it has vitality to preserve it yet for many years.” It would 
Mar'kl'da v^erv [)ossibly be nearer the truth to say that the hope of the hand-loom 

weav(T lies in the restriction of his operations to lines that are too small to 
tempt t he competition of the power-loom worker. It may, in fact, be safelv 
allirmed that there is nothing either too fine in texture or too complicated 
in ])att(*rn tor the ]>ower-loom manufacturer to produce. His advent on 
the tield is alone restrict(‘d by the possibilities of profit. The finest Dacca 
muslins and the most intricate Kashmir shawls can be and have been 
produced by machinery cheaper than by hand labour. But there are 
mai k('ts eminently suited to the hand-weaver, suidi as the production 
sp.'ciai ot sp(*cial su/is and bonps of a particular shape and size that the power- 

cr imiifis. looiii producei' docs not successfullv contest. 


Centres. 


Factories. 


there is this also in favour of the hand-loom weaver—he can purchase 
file very best Hnglish s])un yarn and produce a tpiality of fabric admittedly 
su])('rior to tin* very best })ower-loom textiles ordinarily turned out by the 
Indian mills. Ibit, let it be re])eated, his safety lies in the goods he manu- 
tactiires being nf a fancy or spedal nature, meeting local markets known to 

him, i-athei than in regular ( ommercial articles intended for large markets. 

HAND-LOOM INDUSTRY,—\t would occupy much time to review 
however biieHv, the chief centres of hand-loom production and the c\a<s 
of goods turned out. Tin* figures given within brackets, in the enumeration 
that follows of tin* cotton-weaving centres of India, denote the number 
of strum-pourr mi/fs in 1904. The sipiare brackets slunr the provincial 
tota.ls and the round brackets the <listrict totals, while districts without 
figures have no power-looin nulls. 

AlMlTm "'.'’V ''"'"‘'1 ■i'-*':—[8]—namely. Dera Ismail Khan. 

Multan, 8lia i|,m-, Kolmt. I eshawar, Lahore (2), .\rmitsar (1). Delhi (5). Rohtak. 

. miket Lmlluami. (.iirilaximr. and Jallandhar. Thus 13 districts of the Paniab 
"‘■.mitacturcs, and three of these possess power looms. 
W , ! | r I ' B.HiN-rES [!)]—Benares, Bulandshahr, Sikandrabad, 

.■\.(;am!,,uh. Lueknoa. tawnptne (4), Mirzaporo (1), Aligarh (1), Agra (3), Fyza- 
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bad, Rai Bareli and Rainpiir. Central Provinces [7] —Nagpur (2), Umrer, 

Bhandara, Burhanpur, Sainbalpur, Chanda, Hinganghat (2), Jabbalpur (1), 

Pulgaon (1), and Raj Nandgaon (1). Berar [2]—Badnera (1), Akola (1), and 
Ellichpur. Rajputana and Central India [4]—Kota, Gwalior, Indore (1), 

Ujjain (1), Ajmir-Merwara (1), and Kishengarh (1). Hyderabad [3]—Auranga¬ 
bad (1), Hyderabad town (1), and Kulbiirga (1). Bencal [10] — Calcutta (7), 

Howrah (3), Bardvv'an, Birbhuni, Serampore, Nadia, ^Turshidabad, Jessore, 

Dinajpur, Rangpur, Bogra, Dacca, Tippera, Faridpur, Chittagong, Patna, 

Shahabad, Saran, Monghyr, Bhagalpiir, Cuttack. Assam —Sibsagar and iNlanipur. 

Bombay [141]—Bombay City (84), Ahmedabad (32). Broach (4). Surat (3), 

Baroda (1), Verarngam (2), Wadhwan (1), Nariad (1), Jnlgaon (1), Bhavnagar (1), 

Hubli (2), Shola 2 )ur (3), Belgaum (2). Dharwar (1), Bijapur, Poona (2), Nasik, 

Thana Morui (1). Sind —Hala, Narapur and Karachi. Madras [17]—-Madras town 
^4), Chingleput (Godavari), Nellore, Vizagapatam, MasuliiDatain, Salem, North 
Arcot (Arni), Coimbatore (1), Bellary (1), Tanjore, Madura (1), Pondicherry (5), 

Tinnovelly (2), Tuticorin (I), Calicut (I), and Travancore (I). Mysore [2]—Ban¬ 
galore (2) and Shimoga. Burma— .A domestic industry only. 

Sites for Factories. —The selection of sites for steam-power factories chief 
has been governed mainly by three considerations :—(1) proximity to supply 
of raw cotton ; (2) the existence of an indigenous industry and therefore of 
a community of professional weavers who might be ilrawn upon for labour ; 
and (3) facilities of transport to important markets. As indicated by the 
figures in the above enumeration, the modern power-loom industry has 
followed very much in the path of the ancient hand-loom craft. The tine 
muslins of Dacca, Arm, Ohanderi, Kota, Kohtak, Benares and other locali- lune Muslins, 
ties are still being manufactured. Many writers speak of Dacca muslins 
as being a product of past ages. So long ago as 1820 Mr. Walter Hamilton, 
one of the Company’s officials resident in Da(*ca, prophesied that with the 
decline and fall of the Delhi Court the loss of the tine muslins of Dacca 
might be expei ted, since the demand for these expensive fabrics very 
possibly would cease. But at the Delhi Durbar Exhibition of 1903 some 
remarkably fine muslins of Dacca were sold on behalf of the manufacturers Dacca. 

—and these were very nearly as fine as the samples in the Calcutta Museum, 
which were procured in 1881 and made somewhere about that date. 

There is no very ancient sample of these muslins known anywhere, so that 
we have little by which to compare the famed ancient textiles with the 
modern productions. But the examples presently being turned out 
would measure 400’s or 450’s, while English power looms have been known 
to produce 600’s. Cotton yarns are said to be counts of 20’s, 30’s or 4(X)’s, oouatB. 
when not more than a like number of hanks of 840 yards go to the pound 
avoirdupois. 

The point of interest in these Dacca muslins, however, lies in the fact 
that the hand spinners of Dacca are producing to-day yarns of a fineness 
that no machinery in the world could spin from the inferior staple which 
they use. Dr. Taylor wrote, in 1840, that the Dacca spinners failed to use i’’ nied to use 
the fine American cottons, and gave as their reason the fact that the English .st^ples^ 
yarn swells on bleaching, while that of Dacca shrinks and becomes finer swells on 
and stronger. It would thus appear that the European spinner, with all 
his beautiful machinery, may still have something to learn from the hand 
spinner, and that something might possibly lead to his being able to spin 
shorter staples than he at present considers indispensable. This hint seems 
worthy of careful investigation (see pp. 594-5, 607). 

Special Indian Goods. —The artistic cottons produced in India are 
referable to two main heads—long cloths or damasks and muslins, plain 
or figured. The patterns are usually woven, not printed. When checked 
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they arc in North India commonly termed Iheses, to the South gabruns: 
when striped they are sus'm. The usual colours are dark red for Hindus^ 
dark blue for Muhammadans, in both cases interwoven with white. The 
(Uwti or dhotar is worn by men and is a piece of plain cloth generally 
bavin^^ a coloured border and measuring about 5 yards in length and 
]| yards in breadth. It may be made locally or imported. The sari 
or woman’s upper garment varies greatly according to the wealth,, 
position, caste, etc., of the wearer as regards the material, quality or 
degree and nature of ornamentation. With finer materials it is usually 
a ga’izf‘, aT]d is still very largely hand-loom work. The sari is, from an 
art point of view, ])erhaps the most picturesque of all Indian garments. 
The chadar or shawl is a sheet usually about three yards long and half 
:is wide.v It is worn by men. but by women of certain castes only. 
The paifrl or imuji (turban) is a long narrow strip of (doth worn by men 
round the head oi ai'ouml the waist as a ciimmar-hand (kamar-hand). 
Mamhdslo {T/arrls\ in Olearius, ffist. Muscovy, etc., 1662, 27, 83) discusses- 
the ( ottoii mmiula* tiires of Broitsidiia (Broach) and of the “ comerhants ’’ 
or gii’dles of silk ami hue cotton. 

Throughout India c(‘rta.in localities are famed for the quality, design, 
etc., of their kheses, gahruus. susis, dhotis, sa/is, chadars, pagris and 
hifiijis, vU . The imu’chant who may desire to open up a trade in 
maiiufacturing and supplying these special goods must ascertain the 
(exact size and shaj)e, the ])artieular quality and colour in demand in each 
loc.ility. Tin* ni(‘re fact of offering a superior (piality of goods is no in- 
<lii< (‘men* to trad(‘. Few communities in the world are more conservative 
regai’ding tlndr garments than are the various races and (‘astes of India. 

Th(‘ tigunal or flowtu’cd muslins— jauidanis —are by far the most 
artistic of the cotton manufactur(.‘s. Those are literallv cotton brocades, 
the patt(‘rns or flowers being formed by spools carrying special threads 
ol (otton, silk, wool (jr gold, that are thrown by hand within the warp and 
thus b(‘com(‘ .supplennmtary to the weft. The centres most famed for 
t hes(‘ art istic textiles are Dacca, Santipur, Chittagong, Tanda and Chanderi. 
The flowered niu.>lins of (’alcutta and Lucknow are needle-embroidered 
(( hu'kan i work. 


Mills. STHAM^POW’ER MILLS: Spinning and Weaving .—The first cotton 

Foiina.itn'u of jijjn ij, Jiidj.^ was at Fort CJloster (the Bowreah Cotton Mills 

Com])anv, Ltd ), near Calcutta. This received its charter in 1818 as a 
cotton mill, a coffee plantation and a rum distillery. Some years later 
the first ol tli«‘ Bond>av series was established, namely the Bombav Spin¬ 
ning and^ Weaving Company (1851), and ten years later there were a dozen 
mills and ih'lSjKK) spindlVs at work. In 1879 the number had increased to 
58 mills and l,5()(),tKH) spindles, giving employment to 39,537 persons; 
in J886-7 there were t>() mills with 16,926 looms and 2,202,602 spindles; 
in 18tMC7, 155 niillv, 37,303 looms and 3,984,023 spindles; and in 
llK)l-2, 194 mills, 41,81.5 looms and 4,992,249 spindles. Within the 
decade ending 1901-2 the number of looms had increased by 69 per cent., 
and of spindles bv 52 ])er cent. The capital invested in the 194 mills has 
b(‘en publi.died as IN. 1(;,()1,40,384 jdus £650,000 ; in 1904-5 they had still 
further expamNd, nainelv To 203 mills with a capital of Ks. 15,97,41,.301 
plu< £T,(K)7,245, and had 47.30.5 looms and 5,196,432 spindles. In the 
Morat (Did Material Progress oj India (1905-6, 176) the following statement 
oc( urs : Ihere were at the end of 1905-6 in British India and Native 
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States 204 cotton mills containing 52,300 looms and 5,293,800 spindles, 
and giving employment on an average to 212,700 persons every day. Of 
these, 104 were exclusively spinning mills, eight were exclusively weaving 
mills, and in the rest both spinning and weaving were carried on. The 
capital invested, including an estimate for ten companies worked by 
private proprietors, for which accurate returns are not available, was 
£10,690,000 (paid-up capital and debenture loans). The industry is located, 
as regards 70 per cent, of the mills, in the Bombay Presidency, while there 
are 19 mills in the territory of Native States and in Frencli possessions in 
India.’’ Between the years 1893 and 1900 the industry was depressed, Depression, 
profits being affected by the disturbances in exchange relations with the 
Far East which followed the closure of the Indian mints, by over-pro¬ 
duction, by plague, by poor crops, by famine and by the (h'sturbances in 
China. Since 1901 there has, however, been a satisfactory improvement. 

The Indian mills give permanent employment to 186,271 weavers, besides 
occasional employment to large numbers of cultivators, carters, boatmen, 
etc., etc. By way of comparison, it may be stated that in 1904 there were ^ 

2,077 mills in Great Britain ; 1,201 in the United States ; 500 in Italy ; ® ^ 

420 in France ; 390 in Germany ; 304 in Russia and Poland ; 257 in 
Spain ; 203 in India; 64 in Japan; and 22 in Canada—the grand total 
of the world, including all others not specified, being 6,014 cotton mills. 

Wages of Indian Operatives in the Cotton Industry, —It would be im¬ 
possible to furnish an average wage of all the employees in a mill that would 
be of any value, since the different classes of labour naturally command 
different wages. Still more impossible would it be to produce a figure or set 
of figures that could be regarded as applicable to the wdiolc of India. The 
following returns taken from an actual statement given by the Government 
of India (in the publication known as Prices and Wages, 1906) are, however, 
highly instructive and indicate the average wages (piece-wmrk and monthly Wages, 
w^age, in Rs.) paid at the Manockjee Petit Mills of Bombay in January 
of each year from 1882 to 1906 :—doffer, in 1882 Rs. 5, in 1906 Rs. 6*5 ; 
winder, in 1882 Rs. 5 to 7, in 1906 Rs. 6 to 9 ; rover, in 1882 Rs. 14 to 16, in 
1906 Rs. 12 to 15 ; reeler, in 1882 Rs. 5 to 7, in 1906 Rs. 7*5 to 9 ; warper, in 
1882 Rs. 15 to 17, in 1906 Rs. 12 to 20 ; weaver, in 1882 Rs. 14 to 20, in 1906 
Rs. 12 to 30; jobber, in 1882 Rs. 35 to 45, in 1906 Rs. 30 to 50. These are only 
a few out of the many, but they are sufficiently representative to show the 
wnde range of wages earned, and to indicate the immense importance of the 
industry to a locality like Bombay that can lay claim to 79,270 men, 

28,412 wmmen, 13,590 young persons, and 5,883 children, a total of 127,155, 
all earnings wages on the scale indicated (the special cases mentioned), 
manifesting the highest, the lowest, and the medium class earners. 

TAXATION, —Cotton goods imported into India were for many years Taxation, 
subject to a duty of 5 per cent. This tax existed, for example, before 
the date of the Mutiii}^ and was continued when the East India Company 
ceased to exist. It was raised to 10 per cent., then in 1864 reduced 
to 7J per cent., and in 1875 to 5 per cent, with lower rates for twists and 
yarns. But, by a Resolution of the House of Commons, 1877, it was ruled 
that these duties, being protective, should, as early as possible, be repealed. 

Accordingly, in 1882, the Indian import tariff was practically abolished 
and no fresh duties were levied until 1894. In March of that year import 
duties were charged on most articles except cotton goods. The omission 
of cotton was vigorously opposed by the Indian manufacturers, and a few 
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THE COTTON PLANT 

months later the bill was acconlinfily amended and certain cotton imports 
were excised. The cotton goods and yarns imported into India are 
mainly of the finer qualities, whereas those manufactured in India (chiefly 
on account of the inferior quality of the local staple) are of the lower 
grades. But with the medium-class goods, the foreign supply over- 
luppod the local production, and hence, with a view to take away the 
protective character of the customs duty, it was decided to impose an 
excise duty of 5 per cent, on the medium qualities of yarn produced in 
India. Tei'hnicallv this is expressed by sayin.i^ that all Indian-produced 
yarns above 2()’s were taxed. It vv'as soon found, however, that this 
endeavour to equalise the burden of taxation on the two great competing 
sets of cotton manufacturers (Indian and Foreign) was not a success. In 
IHUh a further Act was accordingly passed by which cotton yarns were freed 
from taxation and a uniform duty of per cent, imposed on all woven 
goods importf'd into India or manufactured by Indian powerdoom mills, 
the village handdoom industry being exempted. In 19(12, B. J. Padshah 
wrotf* a M(^n^onindutti o// the Profits of the Cotton Indnstr^/ of Indui and 
the Cotton Duties, to which the cilitorof The Times of India contributed an 
Introduction : th(‘se papers will richly reward perusal. They may be 
accept(‘d as setting forth present Indian commercial opinion. Padshah 
hinges tin* whole of liis critical and very able review on two conceptions 
that In; (‘iideavours to disprove, viz. '* that the average profits of the Mill 
Industry are high ” : that the Cotton Duties would be really j)aiJ by 
the consumer of cotton goods and not by the producer. ’ The net duty 
collect(‘d on the goods manufactured bv the Indian mills for the four 
years 19(11-2 to 19(H-5 was, 1901-2, Rs. l'7,77,9fi5; 1902-3, Rs. 18,91,010 ; 
190:.M, Rs. 20,95,149: and 1904-5, Rs. 24,06,976. 

[('f. lUichiinjin-Hainilton, Journ. M)fsore, etc., IMOT, ii., 2(>l-5 ; Montgomery 
Martin, Hist. E. Imt., IS.'lS, i.. :V28-U, .‘Ul -ol, r)4t)-9 ; ii., 5r»8-()2, 973-() ; 

iii., 322-4, 32T-U ; Admin. Ite})ts. Andaman and Nicobar Ldand.s, 1886-1904; 
Mukluu’ji, .4/7 Manaf. Ind., IS8S, ; C’ollin, Existing Arts and Indust. 

Hentj., 1S9(», 7-8 ; Kawll on Indian Industries, tlio Fly-shuttle ; Cluitterton, in 
hid. Tc.if. Journ., 1869-1905; Max and Bertha Ferrars, Burma, 1900, 58-61; 
Betti. Meiktila, I90(t, .32-5 ; J. Sturrock, d/u/c S. Canara Dist., ii., 145-7; 

Alonouraplis. Cotton Mnnuf. : —Banerjei, Bengal; Ariudd, Burma ; Blennorhassett, 
('’rut. Eror. ; Sanimon, Assam ; Sdberrad, United Prov. ; Francis, Panjdb ; 
Fntho\'»‘n. Bomhag ; Kdgar Tluirston, Madras ; numerous articles in the Indian 
Fh'sn, m()r'e t'spocially Ind. Te.rt. Journ ; Talcherkar, Reels and Reeling in Indian 
Afills, in Ind. Te.rt. Journ., Fch 1901 ; Geo. Cecil, Cotton Mills in India, in Text. 
Mereurg, 1901 ; Times of India, 1901-2; Aladras Mail, 1901-2; Englishman, 
Piomer, 1902-3 : Watt, Ind, Art at Delhi, 1903, 236-8V1 ; Aleasureynent of 
\Vidths of Piece Hoods, Beng. Chamber of (\)mm. Rept., 1904, 152-63 : Short Reeling 
of Yarns, 3!>9-424 (inchuling Rept. of Comiuitteo appointed by (joverninent of 
India to ('onsi<lcr and propose measures for suppression «.d‘ fraudulent short- 
ivelmg) , Coml>es in Stfc. Arts, 1904, lii., 734 ; Temple, Te.rt. Mereurg, 1904 ; Ind. 
Agri. (many f)assam‘s) ; 35)zer, The Manuf. of Great Britain, in Journ. Soc. Arts, 
1!M)5; Imp. Gaz, i\ ., 292 5. : Repts. of Bombag Mill-owners' ; Board of 

Trade Journ., 1995; Tlie Textile Recorder, Feb 1.5, 1998, 392; etc., etc.] 

X. INDIAN TRADE IN RAW COTTON AND COTTON MANU~ 
FACTURES, BOTH LOCAL AND FOREIGN, 

RA IF COTTON. —So much has already been said regarding the Indian 
Cotton Trade that this account may be fittingly drawn to a close by a few 
short paragraphs devoted to the more important sections under which 
transactions are ordinarily conducted. The total area (according to the 
Final Memorandum of the Commercial Intelligence Department for the 
year 1906-7) occupied by cotton was 14,918,0(X) acres in 1904-5, with 
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a crop of 3,826,000 bales ; in the following year the corresponding figures croduction. 
were 21,072,000 acres and 3,426,000 bales; and for 1906-7 they are esti¬ 
mated at 22,344,000 acres with 4,908,000 bales. These are the actual 
returns, as also the estimates for all India (British and Native States). 

In 1904-5 the yield of the British districts alone came approximately to 
3J million bales, while the exports and mill consumption together came 
to 3,390,413 bales. In 1905-6 the Final General Meworandnm estimates 
the yield in British districts only at about 2,244,000 bales, while the mill 
consumption is said to have been 2,025,733 bales and the exports approxi¬ 
mately 2,000,000 bales. Going back to previous years, in 1903-4 the Area under 
acreage was 18,042,781, the outturn 3,168,113 bales ; the foreign exports 
were 7,931,075 cwt. (or 2,220,701 bales), thus leaving a balance (flus 
the produce of Native States) of 947,412 bales as available to meet local 
demands. But the scarcity of cotton in Europe, then prevalent, very 
possibly created a stronger demand for Indian cotton than can be regarded 
as normal. It may, therefore, be desirable to examine the returns of 
the year previous. In 1902-3 the crop was 16,581,046 acres, yielding 
3,367,030 bales, and the exports to foreign countries 1,692,545 bales, 
thus leaving a balance to meet local demands of 1,674,485 bales, or exactly 
one-half the production. At the present day the hand-loom weavers Hand-spmnin« 
rarely spin their own yarn, but purchase supplies either of the imported 
or of the Indian mill-spun yarn. It may thus be accepted that the balance 
of production over the demands of the Indian mills is available for the 
foreign markets. 

Exports* —During the past seven years the following were the Exports, 
exports in cwts. and rupee values :—1900-1, 3,575,703 cwt. and Rs. 
10,12,74,007; 1901-2, 5,700 014 cwt. and Rs. 4,42,60,933; 1902-3, 

6,044,806 cwt. and Rs. 14,75,71,981 ; 1903-4, 7, 931,075 cwt. and Rs. 
24,37,61,464; 1904-5, 5,657,743 cwt. and Rs. 17,43,46,872; 1905-6, 

7,399,534 cwt. and Rs. 21,34,15,195; and 1906-7, 7,400,839 cwt. and 
21,94,84,609. These figures thus show an average valuation of close on Total 
fifteen crores of rupees; and if we assume an equal valuation for the 
share of the crop retained (well Tinder the mark), the total value of the 
(‘otton raised in India would not be far short of thirty crores, or say 
£ 20 , 000 , 000 . 

Low Grade .— Reference has already been made to the degeneration Change in 
that has taken place in the staple grown in India. The cultivators have Staple, 
allowed themselves to be driven into the production of an inferior staple 
or they have deliberately selected to grow that class of cotton. If the 
manufacturer would pay no more for a long than for a short staple, 
the Indian cultivators naturally sought out the plant that could give 
them the highest and most profitable yield. It is not surprising, 
therefore, that within the past thirty years or so the fine long-stapled 
cottons of India—the cottons that at one time were much admired and 
found a ready sale in Europe—have gradually disappeared, and that 
inferior but highly productive, early ripening and hardy races have taken Low count 
their places (or are rapidly doing so). But the change that has come 
over the cotton industry may be spoken of as a consequence of various 
influences. The Indian mills having at hand an inferior staple, con¬ 
centrated their attention on low-count yarns and inferior piece goods. 

So successful were they that in a remarkably short time they closed the 
Indian doors to imported goods of that class. England, on the other 
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hand, went in for long-staple cottons in order to produce high-grade 
goods. 8he found these in the United States, and thus gradually closed 
her doors against the short-staple cottons of India. But that inferior 
yarns might come to be refused both in India and China seems never 
to have been contemplated, yet it may now be affirmed that the future 
prosperity of the Indian cotton industry will turn very largely on whether 
or not the Indian cultivator can produce cotton superior and cleaner to 
that presently grown. With better-grade cotton it may in all fairness 
be said that it can be but a question of time when the Indian mills will 
claim a steadily increasing proportion of the supply of higher-count goods 
not only to India but perhaps to the world. 

MANUFACTURBS. Local Trade in Kam.—The PRODUCTION of yarn 
by the Indian mills (British and Native) has progressed steadily, but not 
phenomenally. The outturn (including Native States) in 1895-6 came 
to 462 million lb.; in 1900-1 it fell to 352 million ; in 1902-3 rose to 575 
million ; in 1904-5 stood at 578 million ; and in 1905-6 at 655 million lb., 
with in addition 25 million lb. produced by the mills located in the Native 
Stat(‘s. Of the amount for 1904-5, Bombay Presidency claimed as its share 
422 million lb., being followed by Bengal with 38 million, Madras, 30 
million, the United Provinces, 27 million, the Panjab, 11 million, and 
lastly by the Native States with 22.J million lb. Of the total production 
in 1904 -5 about 110 million lb. in the British districts and 4 million in 
the Native States were in higher counts, that is to say, qualities above 
20’s. This was about 10 million lb. in e.xcess of 1903-4, and 43 million 
in (‘xc(‘ss of 19(.K)-1. One of the most significant features of the modern 
trallie in Indian cotton manufactures is this increase of the outturn of 
the higher-count yarn, for which a fair amount of foreign raw cotton is 
being imported, and recently an increasing local production. In 1904-5, 
192,544 cwt. of cotton were obtained from the United Kingdom, Germany, 
Egypt and the United States, etc., and in 1905-6 this supply stood at 
161,476 cwt. The production of counts in 1904-5 was 51 million lb. in 
exc(‘ss of that of 1899-19(K). Attention has been drawn (in the Review of 
Trade) to the fact that the imports of high-count yarns have been almost in 
the inverse ratio to the expansion of the exports of Indian-produced yarns 
of that class (30’s and over). By way of contrast with this prosperous 
Indian iiulustrv, it may be pointed out that the weight of twist and yarn 
imported in 1888 -9 was 524 million lb.; in 1898-9 it stood at 45J million ; 
in 1903-4 at only 28 million; though it rose again in 1905-6 to 45J million lb. 

Indian Yarn. — With regard to the DXPo/iT.s of Indian twists and yarns, 
in 1876-7 these stood at close on 8 million lb., valued at 36J lakhs of 
rupees ; in 1903-4, at 2524 million lb., valued at about 9 crores of 
rupees (£6,000,000) ; in 1905-6 at 2974 million lb., valued at over 
12 crores (£8,000,0(K)): and in 1906-7 at 243J million lb., valued at 10 crores 
(£6,931,021). Deducting these exports from the above-mentioned total 
production of yarn at the Indian mills, in 1903-4 there remained 303J 
million lb. plus the foreign imports of, say, 28 million lb. of yarns, etc., as 
the amount to be worked up by the Indian power and hand looms ; and in 
1905-6 about 357^ million lb. plus the foreign imports, viz. 45J million lb. 

Piece Ooods. —The woven goods produced by the Indian mills came 
to 95 million lb. in 1899-1900; 117 million lb. in“l902-3; 131 million lb. 
in 1903-4; 152 million lb. in 1904-5 ; and 156 million lb. in 1905-6, 
with in addition 7 million lb. turned out by mills in Native States. The 
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manufactures arc mainly grey unbleached ; to be more exact, an average of 
about 83 per cent, are of that nature (126 million lb. out of the total 156 
in 1905-6). The proportion of higher-class goods varies in the different 
provinces ; in 1903-4 Madras showed 64 per (‘ent., the Central Provinces 
28 per cent., and Bombay 17 per cent, of their manufactures as white 
and coloured goods, hosiery, etc. It seems probable that the grey goods 
represent about four yards to the lb. in weight, so that in 1902-3 approxi¬ 
mately 386 million yards of grey goods were produced by the Indian mills, 
435 million in 1903-4, 524 million in 1904-5, and 540 million yards in 
1905-6; while approximately 80 million yards of coloured, etc., were 
produced in 1902-3, 100 million in 1903-4, 108 million in 1904-5, and 
112 million in 1905-6. The goods turned out at the Indian mills are 
aRKY — described as chadars. dhutis (or dhotis), drills, jaconets. madapoUams, 
mulls, printers, shirtings, sheetings (T-cloths). finer (^oods —hgured, 
coloured or miscellaneous goods and hosiery. Although the home market 
is likely for many years to be of primary importance to the Indian 
mills, the exports of Indian-woven cotton goods cannot be called unim¬ 
portant. In 1903-4 the exports were valued at Rs. 1,63,07,648 ; in 
1905-6 at Rs. 2,03,78,124 £1,358,541); and in 1906-7. Rs. 1,77,17,086 

(=£1,181,139). 

Foreign Trade .—Turning now to the iMPi^Ty^ from foreign countries 
—chiefly Great Britain—a traffic which constitutes nearly two-fifths of 
the whole imports taken by India. The trade in yarns, as already in¬ 
dicated, has declined. The piece goods are referred to the following chief 
groups :—Grey or Unbleached : White or Bleached : and Coloured, 
Printed or Dyed. India received in 1903-4, 1,085 million ; in 1904-5, 
1,210 million ; in 1905-6, 1 *^48 million ; and in 1906-7, 1,298 million 
yards of piece goods. In 1903-4, 466 million ; in 1904-5, 584 million ; 
in 1905-6, 572 million ; and in 1906-7, 494 million yards of WHITE goods. 
In 1903-4, 481 million ; in 1904-5, 493 million ; in 1905-6, 541 million ; 
and in 1906-7, 524 million yards of coloured and printed cotton goods. 
These therefore totalled in 1903-4 to 2,032 million ; in 1904-5 to 2,288 
million; in 1905-6 to 2,463 million ; and in 1906-7, 2,318 million yards ; 
and the re-exports from these were in 1903-4, 66 million ; in 1904-5, 63 
million ; in 1905-6, 67 million ; and in 1906-7, 61 million yards, thus 
leaving in 1903-4, 1,966 million yards available for India ; in 1904-5, 2,225 
million; in 1905-6, 2.396 million ; and in 1906-7, 2,257 million yards. 

Adding together the estimates of grey and coloured goods given above 
as the production of the Indian mills, we obtain the following :—466 mil¬ 
lions yards in 1902-3 ; 535 million in 1903-4 ; 632 million in 1904-5 ; 
and 648 million in 1905-6. Deducting from these the exports to foreign 
countries, viz. 69 million yards in 1902-3, 75 million in 1903-4, 87 million 
in 1904-5, and 91 million in 1905-6, we arrive at 397, 460, 545 and 547 
million yards respectively available for India; and adding these sums to 
the total imports also mentioned above, the grand totals become 2,448, 
2,426, 2,833, and 3,016 million yards as the net Indian supplies for the years 
in question. This, in a population of 300 millions, allows each person to 
get about eight to ten yards per annum. It would thus seem that while 
the Indian mills are spinning very largely for China and other foreign 
markets, the looms are far more concerned with the home than any foreign 
markets. Hence but for the exports of raw cotton and the existence of 
power-loom mills, the Indian area of cotton cultivation would be reduced 
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GRAPHITE AND BLACKLEAD 

to about one-quarter its present extent. That is to say, one-half the total 
production is exported raw and one-quarter in the form of yarn, thus 
leaving one-quarter to meet the existing local demands. The great feature 
of the future may be said to be the extent to which Indian manufactures 
of piece goods may curtail the imports from foreign countries, just as the 
juoduction of yarn has most ceitainly curtailed imports of yarn from 
foreign countries into India. 

\f'f. Milbiirn, Or. Co)fnn.„ ISlIl, i., 279—82; Royl^', Cult, and Conini. of Cottotl 
in India, 1851, 02-81 ; M^dlicott, Cotton Handbook for Bengal, 1802; Beaufort, 
Indian Cotton Stat., 188<» ; also India\s Trade in Cotton Coods and Yarns, in 
Indust. Quart. Rev., 1892 ; Jb'ooks, ( Unton, cte., ISOS, 240-.354 ; Imp. Gaz. iii., 202-3, 
281 2; Kept, of the (handxr of Cofnm. Beng., 1903; Austin, Cotton Trade of 
the United States an<l the WUirhVs Cotton Sup/Ig and Trade, 1900; Watkins, 
The Cothftn. Cotton ('ro/fs, in l\S. Dept. Agri. Stat. Bull. 1904, No. 28; 1905, 
No. 34; The Cotton Jndnstrg, Tariff Comm. Jlept., .Juno 0, 190.5.] 

GRAPHITE ; Ball, Man. Ecan. (ieol. Ind, iii., 50-f); Holland, 
Mem. (feol. Surv.Ind., 19U0, xxviii., 120 ; 1901, xxx., 174 ; Bee. Geol. Surv. 
Ind., 1905, xxxii., pt. 1,51. (irajdiite consists almost entirely of pure carbon, 
with a small proportion of iron. It is known also as Blacklead and Plum¬ 
bago from its a])])earance, though lead does not enter into its composition. 

A full account of the various localities where graphite has been found in 
India is giv<*n in tin* Dictionarg, but though these are fairly numerous and scattered 
ovi'P a wide area, it is only in the State of Travancore tliat any progress in graphite^ 
mining lias been made. Pro^jieeting lias also been attempted in the Godavari 
ilistnct, Madras Presidency, and in the Ruby Mines district of Rpper Burma. 
Acc<.)rding to Holland, regular returns were not available before 1901, but for 
the period 1901-3 the following records <d' production in Tra\ ancore are avail¬ 
able ;—1901, 2,490 tons ; 1902, 4,575 tons ; 1903, 3,394 tons. 

(Jrapliito is used chietly in the manufacture of pencils, eriudbles, grate and 
iron-work polish, as a lubricator for machinery, in elei'trotyjiing, in the facings 
of moulds, etc., etc. In India the native mineral appears to be but occasionally 
utilised, and then only fnr polishing pottery. 

GREWIA, Lhm. ; FI. Br. Ind., i., 38.3-95 ; (famble, Man. Ind, 
Tintbs.. 1902, 108-12; Duthie, FI. Vpper Gamj. Plain, 190.3, 109-17 ; Prain, 
Beng. PL, i., 281-4 ; TiliacK-t:. A genus of plants which contains about 
00 siiecies, 12 only being trees, the rest shrubs or climbers. Of these 36 
are mitives of India. 

4'he sp('ci(*s of are of little economic importances apart from the fact 

that the inner bark (9 mo-;t species yields a Fibre, used in the manufacture of ropes 
and somt'tlines of paper. Some have a tough and elose-grainetl wood, recommended 
for purposes where elasticity and strength are reiiuired. Accordingly the chief 
artich's manufactlin'd of these woods are banghy-jioles, bows, axe and spear 
handles and the like. Dr. Bidie, in an article in The Fishing Gazette, 1897 (quoted 
in Ind. For., 1897. xxiii., 148), remarks that tlie wood of tliree species, O. oppaniti- 
julia. and should make excellent material for fishing- 

rods. The fruits of many of the species are edible. The most important are ;— 
iJ. uHintivu. Linn., the phalsa, shukri, dahmni; wild in Central and South 
India, eultivati'd elsewliere. iJ. elanttra. Royle, the dhdnmn ; indigenous and 
planted from Hazara and the Panjab Salt Range to Sikkim at 3,000 to 
0,000 feet. f*. opponitifniia. Roxb.. the hiid, pastiiwanne, etc. ; North-West 
Himalaya, from the Indus to Nepal, a.seending to 0,000 feet. €^. tUiwfoUa, Vaht., 
the pharsa, khesla, etc. ; Sub-Himalayan tract from the Jurnna to Nepal] 
luscending to 4,000 feet. ; Central and South India ; Upper Burma ; low country 
of Ceylon. u. rentitH. Wall., the dhumun, sealposra, etc. Indigenous in 
the Suh-Himalayan tnwt from Dehra Dun to Assam ; according to Gamble, 
eoimnon in sal and similar forests. [Cf. Phnrmacog. Ind., 1890, i., 238 ; Dodge^ 
Useful Fibre PI. of the World, 1897, 187; Woodrmv, Gard. in Ind., 1899, 189; 
Agri. Lcdg., 1901, No. 9, 212 ; Firminger, Man. Gard. Ind., 1904, 280.] 
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GUIZOTIA ABYSSINICA, Cass. ; FI Br. Ind,, iii., 308; 
Woodrow, Gard. in Ind., 1899, 365 ; Mollison, Handbook Ind. Agri.y 1901, 

111., 101-2 ; Rec. Bot. Surv. Ind., 1902, ii., 91 ; iii., 229 ; Prain, Beng. 
Plants, 1903, i., 614; Cooke, FI. Pres. Bomb., 1904, ii., 66; CoMPOSiTiE. 
Niger Seed and Oil. The kdld-til, surguja, rdmtil, kernani, khurdsni, ulisi, 
vale^ulu, huchchellu, gurellu, etc. A native of tropical Africa, but cul¬ 
tivated as an oil-seed here and there in most of the provinces of India. 

It is a kharif crop, sown from Juno to August and harvested in November 
or December. Rough and rocky laterite or light sandy soil is generally 
chosen, and the preparation of the land is very simple. Two ploughings before 
sowing are sufficient, and manure is not necessary. The seed is drilled in rows 
11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed rate. 
It is more commonly grown alone, but is sometimes accompanied by a pulse- 
crop. In Bengal a considerable portion of land is under this crop, especially in 
Chota Nagpur Division, Imt unfortunately the iV/r; a;/.* seed is returned in the Agricul¬ 
tural Statistics under the general heading of “ Other Oil Seeds,” )f which there 
are usually 500,000 acres, with 150,000 of these in Chota Nagpur. The ” Others ” 
are over and above linseed, rape, til. so that a fair proportion must bo niget. 
In Madras linseed and til {svHumuttt) are separately returnefl, but a much larger 
area than both these put together is usually devoted to “ Otlior Oil Seeds.” In 
1904-5 the “Others” came to 1,018,483 acres, of which ‘286,509 are in 
South Arcot; 111,594 in Anantapur; 9*2,461 in Cuddapah; 84,810 in Bellary; 
71,351 in Karnul; 56,730 in Trichinopoly; 51,909 in Tanjore; and 47,215 in 
North Arcot, with lesser areas in the other districts. It is impossible to discover 
the exact proportions of tliese areas devoted to niger, but they must be consider¬ 
able. In the United Provinces the acreage of “ Other Oil Seeds ” was in 1904-5, 
113,731, and in the (hntral Provinces the corresponding tiguro was 314,716, 
of both of which a certain proportion would have boon niger seed. Bomba\y is 
the only i)rovinco that appears to give separate returns for tlio acreage of this 
oil seed. In 1905-6 (acc<.)rding to the Season and Crop Report) the total land 
used for it w'as 169,863 acres, of which Nasik had 68,940; Pooiia. 2‘2,843; Ahmed- 
nagar 14,764; Satara 16,026; Bijaptir 7,960; and Ratnagiri 7,147 acres, etc. 
Rice {Mysore Gaz., 1897, i., 123) gl/es an account of the niger seed in the various 
districts of Mysore, which the reader should consult. 

When the crop is ripe it is cut near the root and stacked for eight days. It 
is then exposed for two or three days in the sun, then the sf^ed beaten out with a 
stick and separated from fragments of the plant by a fan. The greater part is 
sold to the oil-makers for expre.ssion of the oil, the yield of which is about 35 per 
cent, of the weight of the seed. But the .seed dries quickly and in England 
yields only about 16 gallons of oil per quarter of seed, while rape seed yields 
20 gallons. The oil is pale yellow or orang(> in colour with little odour and sweet 
taste, more limpid than rape oil, wuth a specific gravity of 0’9‘24 to 0*928. In 
its drying properties it ranks between cotton and linseed oil. For making paints, 
lubricating and lighting, this oil is useful, and in many parts of India is employed 
in cookery and for anointing the body : it is also frequently used as an adulterant 
for more valuable oils. It is said to be useful in cases of fracture and dislocation 
of bones among cattle. Tlie oil-cake is highly appreciated in some parts of 
the country as a cattle food. In the English market the value of the oil is al)out 
37 t 9 . per quarter. The production of this oil crop has suffered in recent years, 
like that of most other oils, throiigh tlie remarkable expansion of tVio traffic in 
kerosene and other mineral oils and the by-products of these illuminants and 
lubricants. [Cf. Basu, Agri. Lohardaga, 1890, pt. i., 70; Phmmcog. Ind., 189), 

11., 269-71 ; Agri. Ledg., 1895, No. 24, 502 ; Hurst, Lubricat. Oils, Fats, etc., 1896, 
199; Agri. Ledg., 1896, No. ‘28, 280; 1899. No. 1‘2, 121, 144; 1901, 364; Settl. 
Rept. Betul Dist. Cent. Prov., 1901, 31 ; Wright and Mitchell, Oils. Fats, etc., 
1903, 497 ; /wp. Inst. Tech. Repts., 1903, 128; Agri. Ledg., 1903, No. 7, 171; 
Hanausek, Micro. Tech. Prod (Winton and Barber, transl.), 375.] 

GUTTA-PERCHA.— Since Gutta-percha can hardly be character- 
i.sed as an Indian product, it will be dealt with here very briefly. It is 
the commercial name for the inspissated milky sap of several plants of 
which nearly all (or at least all the important ones) belong to the natural 
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DISCOVERY AND UTILISATION 

order SAPOTACEi^:. The word “gutta-percha” is of Malayan origin : it 
signifies the gum or gutta or getah of the tree known as 'percha : according 
to some writers percha is also the ancient name of Sumatra, so that getah- 
percha would denote the gutta of Sumatra. And the true gum is to-day 
almost exclusively a Malayan product. As it reaches the market gutta¬ 
percha is, however, largely adulterated. There are high- and low-priced 
qualities as well as substances that more or less resemble gutta-percha, 
f)ut whicli are adulterants rather than grades of guttah. The present 
article deals with both the pure gutta-percha and its substitutes. 

Outta-pendia first definitely appeared in Europe in 1845, and the 
discovery soon thereafter of its varied utilisations caused an immense de¬ 
mand. Dr. W. Montgomerie read a paper on it before the Society of Arts, 
London, from which date it became a regular article of trade. It is ex- 
tensivel\Vmploy(Ml iu coating telegraphic cables, owing to its being a perfect 
insulator, while it is able to withstand in a remarkable degree exposure to 
varying atmospluuic conditions. It keeps good for ten years, if exposed 
to th(^ open air : 20 years, if protected in tubes ; but 20 years, when sub- 
mergisl, liave no a])pr(Huable effect upon it. Under the action of light, 
lu'jit and air it slowly oxidises, becomes converted into a brittle resin 
solubI(‘ in hot alcohol. Chemically gutta-percha is almost identical with 
india-rubb(‘r (which see, pp. (UT-bO). It differs physically, being tough 
and inelastic. Since the date gutta-percha was made known to Europe 
perhaps no substance has developed more rapidly, and with india-rubber 
its uses may be said to be so many and so important as to make these two 
substances })erfec4ly indispensable to commerce. 

Trade* —The immense demand has (‘aused an extended inquiry all over 
■ the globe with the view of expanding the area of supply or of discovering 
useful substitutes. During the past seven years the imports of the United 
Kingdom alone have been 1900, 126,059 cwt., £1,685,568; 1901, 

88,458 cwt., £1,582,6-16 : 1902, 85,889 cwt., £1,150,902 ; 1903, 46,411 cwt., 
1:587,712; 1901, 27,288 cwt., £288,535; 1905, 45,454 cwt., £561,475; 
1906, 55,271 cwt., £489,280. Of these quantities the Straits Settlements 
suj)plic(l from one-half to three-fourths of the total, but it would seem as 
if the siqiply from the Straits was decreasing while that from Venezuela, 
Irom British Cuiana aiid Irom the Netherlands was expanding. It must 
not, howeviM-, he forgotten that a fairly large proportion of these imports 
are in gut (a-])ercha substitut(‘s, chiefly Batata. liurn-Murdoch (Lnd. 
For., 1905. xwi., .509-20) has contributed useful particulars legarding 
the extraction. ])urilication, properties, prices and traffic in gutta-percha, 
also a statennmt of the exports from Singapore from 1886 to 1905. 

\('f. Solly, Oh.strr. on the Prep. Cdontchonc, iiiJuurn. Roy. Soc., 1840, ii., 
nrt. 2, 0 L4 ; .lames (’olliiis. Jonrn. Roc. Arts, 1885, xxxiii., 784; Burck, Orig. 
Rot. ite la (tutta pereha. Ann. Jant. Pot. Puitz., 1885, 1-80; Fergiison,//aiw/- 
nihher and (lutta-pt rcha, 1SS7 ; VXnwAxaw, ProdniU des Sapotees, 1888; Jackson, 
('onim. Rot. l0//i rV/U., 1800, 27; Keiv Pull., 1801, 2.31-0; Chanel, Caout¬ 
chouc et la (lutta-Percha, 1802; Henze, Les. PI. Indust., 1805, iv., 28.5-7; Ind. 
hor., IvSOI, XX., 22.»-() ; ISOS, xxi\'., ;iS4—.5 ; ,Oback, Cutta Percha, Cantor Lect. 
((lt'li\i'red before 8oe. Art.s), 1807 ; Collett, Etudes sur la Gutta-Percha Comrner- 
cialc, 1002; .lumt'lle, /a.s- PI. d Caoutchouc et d Gutta, 1808; 1903, 44.5-523; 
Leeomtt'. Lt s Arhres d Rntta-Pcrcluu 1800; Sadol^eek, Die Kulturgew. der Deut. 
Kolon., 1800, 2S1, ete., etc : (JrOlot, Orig. Rot. des Caoutchoucs et Gutta-Percha. 
1800; Uulley, Gutta Ptreha, Ann. Pot. Gdns. Singapore, 1899; Somler, 

I rop. Agnk., 1000, ii., 4 24-0; Hill, Rept. For. Admin. Fed. Malay States, 
1000; Cat. de<^ PI. Econ. pour Ics Colon., L'Hort. Colon., 1900, 28-30; Manson, 
Jhainesc Riddjcr-yiclding PI, in Ind. For., 1001, xxvii., 75-96;^ Warburg, Lei 
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PI. d Caoutchouc et leur Culture^ 1902 ; Etudes Coloniales^ June 1902 ; Bept. 

Govt. Bot. Gdna. Penang^ 1902 ; Imp. Inst Bull.f 1903, No. I ; Komburgh, Les 
PI. Caoutchouc et Gutta-percha, 1903 ; Bull. Straits and Fed. Malay States, 1903, ii., 

226, 312, 307 ; Gamble, Gutta Percha Trees of the Malay Peninsula, Kew Bull., 

1907, 109-21 ; Tschirch, Die Harze und die Harzhehalter, 1906, ii., 893-988 ; 

Kew Mus. Guide, 1907, 138-9,] 

A feature of the gutta-percha trade in which India is much interested 
is the possibility of some method being discovered by which the milky 
juices of certain abundant plants might be transformed into useful 
substitutes. The following may be given as the gutta-percha-yielding 
plants, as also those that it would seem desirable should in future be 
experimented with as gutta substitutes :— D.E.P. 

Achras Sapota, Unn. Sapotace.t:. The Sapota or Sapodilla tree. Ts i., 80. 
largely cultivated in Bengal for its fruit; yields the Mexican Chicle-gum. [C/. 

Journ. Agri.-Hort. Soc. Ind., 1844, iii., 147 ; Jumelle, Lc., 1903, .'>21-3.] 

Alstoniascholaris, /?. (seep. 60); Apoovnace.e. The ; is believed 

to be the source of guttapulei of Singapore. Hooper (Bept. Labor. Ind. Muh.^ 

190.5-6, 29) found the latex to contain 4.5‘1 in.sol.. 41 8 resin and 131 ash. [Cf. 

Manson, l.c. 82.] 

Bassia Mottleyana, OeVriese; Sapotace.e. A tree of Malacca and Borneo 
known as the kotian. The milk of this tree is regarded as an inferior quality 
of gutta-percha. Hooper (l.c., 1905-6, 27) says tlirce samples of the milk of 
B, latifoUa from Hoshangabad showed on the average 48*9 gutta, 38'8 resin and 
12*3 per cent. ash. It was light grey, plastic, but the yield per tree small. A 
sample from Tinnovelly of «. tonff i/oiia afforded 22*6 gutta, C2'7 resin and 14'7 
per cent, ash (see pp. 116-20). 

Calotropis gigantea and C. procera, ft. Br. (see pp. 205-6); Asclepiade.e. 

The madar or akanda, abundant bushes all over India, have often been suggested 
as capable of affording a limitless quantity of milky sap. Whether that could 
be utilised profitably has not been definitely ascertained. Over the greater part 
of the Upper, Western and Central Provinces of India they cover many thousand 
square miles of waste land, and thj utilisation of that herbage would be of infinite 
value to the people. [Cf. Manson, l.c. 87.] 

Euphorbia neriifolia, Unn. . EuruoBBiACE.E (see p. 530). 

E. Royleana, Boiss. (see p. 531). 

E. Tirucalli, Linn, (see p. 531). 

E. trigona, Haworth —the katti-mandu. This shrub yields the cement 
kattimandu, often spoken of in connection with South India and the Deccan. 

It was specially recommended by Sir Walter Elliot in 1851. 

Mimusops Kaukl, Unn. ; FI. Br. Ind., iii., 549 ; Sapotace^e. Is closely jy j].P. 
allied to if distinct from yi. ihtiata. Gaertn., f. — a tree native in Guiana, 262-3. 
Honduras and Brazil whiclmiffords a gum that is one of the best substitutes for ’ 
gutta-percha (Jumelle, l.c., 1903, 493-517). No effort appears to have been 
made to disciover whether any of the Indian species might similarly be of value. 

Other species are w. Kleitf/i. Linn. —the Deccan to Malay Peninsula ; B. «o.r- 
htirifhifina. Wight —South India; and yr. /le.nitmira, Roxb. — Deccan and Ceylon. 

But Gamble {l.c. 117) says that neither ft. nor .u. iitfuki are in India 

known to yield gutta-percha. [Cf. Manson, l.c. 78.] 

Palaquium elllpticum, Engt., Pflanzenr., iv., i., 135; Bassia clliptica, Dnlz. ; D.E.P., 
Dichopsis elliptica, Benth. ; FI. Br. Ind., iii., 542 ; Palaquium, Brandis, Ind. lii., 102-8. 
Trees, 424-5 ; Manson, l.c. 77 ; Jumelle, l.c., 1903 457-85 ; Sapot.^ce.ij:. 

This is’ the pauchoti, pauchonta, kat illupei, pala illupei, etc. A large tree of 
the Western Ghats from N. Kanara southwards. It affords an infericu* grade of 
gutta-percha, which is collected by tapping the living trees. Gamble adds, “ but 
although this substance can be utilised for waterproofing and cement it is not a 
complete substitute for the proper article.” 

P. Gutta, Burch, in Ann. Jard, Buitz., 1885, v., 40; Dichopsis Gutta, Benth, D.E-P., 
d? Hook., /., in Gen. PL, ii., 658 ; Gamble, l.c. 113-21. A tree of the Straits iii., 103-4. 
Settlements and Malay Archipelago, where it is known as taban inerah (in Perak), 
niato halam tetnbaga (or obang) in Sumatra, and is the source of the finer grades of 
the gutta-percha of commerce. But there would appear to bo niany qualities of 
the gutta obtained from this plant, some of which are apparently the produce 
of distinct varieties, others the results of different methods of preparation, and 
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still others indicate varying degrees of adulteration. ^ For^ example the toban 
merah (according to Bum-Murdoch—the most recent writer) is i*. ohiottgifoiinw; 
Uiban cfuiier is i^niaguiutn ftp.: taban puteh is M*. putetuiafutn and taban haik 
I*, ftp. Tho taban puteh is much inferior to the others. On the other hand, while 
f». ohioui/ipfiiunt, Burch, is but a variety of #*. inutta. still by certain writers it 
i^ hold to be a distinct species and to yield the taban sutra of Perak, 

Gamble {Man. Ind. Timbs., 445) says, “ The method of collection, usually 
employed by the Natives of tho Malay Peninsula, is very simple but very wasteful. 
The tree is felled, and either the bark is stripped off altogether or rings are cut 
at intervals of about a foot. The sap that oozes out is then collected, put in a 
pot and boiled with a little water, which prevents its hardening afterwards when 
exposed to the air. It is then run into moulds. Tho trees usually chosen are 
those of about thirty to thirty-five years old, and each tree gives 2 to 3 lb. of 
gutta. Such a system is naturally a wasteful one, and if regularly continued 
witlu)ut any arrangements for reproduction would probably load to the exhaustion 
of the supply, so that it is satisfactory that French experts are said to have dis¬ 
covered Uiat tlie gutta-p(?reba can be obtained from the leaves without felling 
the tr<*e. Kowever this may be, there is little doubt of the value of the product, 
and that if it is to be regularly produced the tree must be grown in plantation 
and Hyst<miati<*ally workcKl.” 

P. polyanthum, pflanzinr., iv., i,, 135 ; Isottanrlra polyantha, Ktirz ; 

/toli/anfha, lienth. <1* Hook.^ (ten. PL, ii., 1)58. A moderate-sized 
tree of ('arbar, ('hittagong, Arakan and Pegu. This is tho tali, sill-kurta^ 
thainfxni, I’tc. Kurz says it yields a good (piality of gutta-percha and in large 
(jiiantitv. [Pf. P. obovatniH, King and Gamble, in Hooj)er, Rept. Labor. Ind. 
Muft., 19()5-r», 27.] 

i:h Payena luclda, a. DC ; Imnandra pohjandra, Wight, Ic., t., 1589 ; FI. Br. 
hid., lii., 547; Gamble, Man. Ind. Tnnbs., 449; Sapotackj:. The dolu-kurta 
of ('aehar is an (nergrtMoi tree of Assam, Tenasserim and the Straits Settlements. 
#», iiaingtit/i. ('larhr. a tiHH' of IVnang and Malacca. Both these trees afford gutta¬ 
percha ; th(' last naaitionisl, according to JMaingay, abounds in that substance. 

P. Leeril, Bmrh. Rapport (hitta, 1884; also Ori(j. Bot. dr la Gutta-percha, in 
.laa. dard. Hot. Buitz., [HHo, v., 5b, pi. viii. ; P. Lerrii, Enyhr, P/lanzenr., 1889, 
pt. i., i:i3, with plate. Kurz rightly transferred Kcrtophorus Leerii, Haask.^ 
to lUiffvtut {./ourn. .-l.'i. Sor. Beng., 1871, xh, (19), but his Burmese plant is appar- 
(Milly a diffcTtMit sp<‘cies from that of Malacca, Sumatra, Borneo, Banka and 
Ainboma, to whicli tla^ name #*. i.vrrii strictly speaking b(4ongs. Kurz accord¬ 
ingly would sciMii to have desired to corn‘ct his mistake when (in Jonrn. As. Soc. 
Pvtof., xlvi , 239) he sub.seipiently gavt' the Mergui plant tlie name i*. pa rat- 
it‘innt‘nra . Km/ lloopiT found that the Burme.se j)lant ('ontains 59*9 per cent, 
gutta and 39*() per cent resin, f*. ])roper yields the .^nndek of I^orak and 

the niato halani baringin (or socmli) of Sumatra—a trade (piality of gutta-percha. 
\('f- Junielle, l.c., 1903, 481)-92 ; Hooper, Rept. Labor. Ind. Mua., 1905-G, 27-8 ; 
Mason, Lc. 78.J 


H 

HEMIDESMUS INDICUS, Hr. : FI. Br. hul, iv., 5 ; Prain, 

BvHij. Plants, 1903, ii., (iSG ; Cooke, FI. Pres. Boinh., 1904, ii., 146 ; As- 
('LKi’iAOK.K. Indian (or (muntiy) Sarsaparilla; anantaimd (anantvel), 
magraha. sugandt paid, nannari, uparsdra; sdrivd {Hauskr.). A climbing 
])lant ol North India, from Banda to Oudh and Sikkim, and southward 
to Travancore and Cevlon. 

'riu' root has long ho(>n employed in Native medicine. Garcia do Orta (1563, 
Poll., \lii. ; also in Ball. Proc. Roy. Ir. Acad., 1890, 3rd. ser., i., 656) speaks of a 
thorn> elimbt'r which rt'semhles tho pomegranate, from the wood, bark and root 
ot whicli a drug is obtained. Ball regards that passage as possibly denoting 
Hetaitit Hntt,ft. hut is it not rather ? The root is supposed to possess 

])ropertu's allied to thost> of .sarsaparilla, and from 1864 has been officinal in 
the Briti.sli !Miarmaeop,iMa. It is pre.seribed usually in the form of syrup and 
is demulcent, alterative and diuretic. Sometimes the whole plant is pounded 
and a congee imule with ne(\ or an infusion prepared of tho dried leaves. In 
Indian commerce anantamul is found in the form of little bundles, which consist 
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of the entire "roots of one or more plants, tied up with a portion of the stem. 
Anantamul costs 6 to 8 annas per lb., and in Europe appears to sell at 1^. 6d, to 
28. per lb. [Of. Pharmacog. Ind., 1801, ii., 446-9; De Silva, Indig. Food Prod., Trop.^ 
Agrist.f 1891-2, xi., 520-1; Waring, Baz.^Med., 1897, 72-3; Dutt^ Mat. Med. 
Hind.y 1900, 195-6; Rept. Cent. Indig. Drugs Comm.y 1901, i., 124, 153; Rec. 
Bot. Surv Ind. (many passages) ; White and Humphrey, Pharnuicop., 1901, 224.] 

HIBISCUS, Medih.: FI. Br, Ind., i., 334-44; Cooke, FI. Pres, 
Bomb., 1901, ii., 104-14 ; Dutliie, FI. TJp'per Gang. Plain, 1903, 87-93 ; 
Prain, Beng. Plants, i., 262-9 ; DieBohst.des Pflanzcnr., 1903, ii., 

221-2 ; Malvaceae. A genus of herbs, shrubs or trees, which embraces 
about 150 species. Some 33 are indigenous to India and several others have 
been introduced, and are now cultivated widely. Many are of consider¬ 
able economic value, one an important vegetable, and another produces 
a fibre that is extensively used as a substitute both for hemp and jute. 

H. Abelmoschus, Unn.; Rec. Bot. Surv. Ind., iii., 178. The Musk Mallow, 
mushk-ddnd, kalhastari, kasturi-hhendi, lata ka.Hturikd, etc. A herbaceous bvisli, 
common throughout the hotter parts of India. It yields a fibre which occupies 
a high place among those of the jute typo. The seeds afford an odorous principle 
employed in perfumery as a substitute for musk. In European trade they 
are knowm as G)l\i\s i> Amurettk. By the Natives of Northern India they are 
employed medicinally. Their value varies from about 4d. to li^. per lb. [Cf. 
Pharmacog. Ind., 1890, i., 209-10; Agri. Ledg., 1896, No. 6, 29-31 ; 1898, No. 15, 
505; Mukerji, Handbook Ind. Agri., 1901, 329-30; Schimmel & Co., Semi.- 
Ann. Rept., Oct. 1902, 9.] 

H. flculneus, Unn. ; Rec. Bot. Surv. Ind., iii,, 28, 178. The ban dhenras, jangli 
bhindi, kapasiya, dula, etc. A prickly herbaceous annual, indigenoiis in the 
hotter parts of India, from the Pan]4b and Bengal to South India and Ceylon. 
The stem yields a long, glossy, white and strong fibre, useful for twine and light 
cordage. 

H. rosa-sinensis, Unn.; Woodrow, Man. of Card., 1899, 179; Firminger, 
Man. Card. Ind. (ed. Cameron), 651 ; Rec. Bot. Surv. Ind., ii., 40, 84 ; iii., 179. 
The Shoe Flower, jdsut, jnwa, joba, jdsavanda, etc. An ornamental shrub, 
native of China, but found in most gardens in the plains of India. The bark 
yields a fibre. The flowers are said to produce a purple dye, and are also used 
in Native medicine. The roots are employed in Mysore in certain cattle diseases 
{Journ. Bomb. Nat. Hist. Soc., 1892-3, vii., 512-5). 

H. Sabdariffa, Unn. ; Woodrow, l.c. 183 ; Rec. Bot. Surv. Ind., ii., 40, 84 ; 
iii., 28, 179 ; Firminger, l.c. 288. The Rozello or Rod Sorrel of the West Indies, 
mesta, patwa, Idl ambdri, kempu, etc. A small elegant shrub, widely cultivated 
throughout the hotter parts of India and Ceylon. The seeds are sown about the 
end of May, and the plants put out in the ground at a distance of 4 feet 
from each other. The gathering may be made in November or December in 
Bengal, but rather earlier in the upper provinces. It seems to thrive best in 
the damp climate of Lower India and cannot be cultivated on the hills. 

The steins yield a strong, silky fibre, the Rozelle Hemp of commerce, obtained 
by retting the twigs when in flower. The seeds are used in medicine, and have 
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, is a 
valuable antiscorbutic, largely eaten in the form of jellies, chutnies and other 
preserves. The leaves are eaten as salad and in Native curries. [(Jf. Pharmacog. 
Ind., i., 212; Dodge, Useful Fibre Plants of the World, 1897, 196; Imp. Inst. Tech. 
Repts., 1903, 96.] 

H. tiliaceus, Unn.; Gamble, Man. Ind. Timbs., 1902, 87 ; Rec. Bot. Surv. 
Ind., ii., 177, 245, 247, etc. ; iii., 179. The bola, banid, belli-pata, chelwa, thinban, 
etc. A small tree or bush of the sea-coast forests and long tidal rivers all round 
India, Burma and Ceylon. It yields a fibre of fair quality, which can be readily 
separated and does not easily rot under water. In Bengal it is used for making 
rough ropes, in the Sundribans for cordage, and in Ceylon for mats. Gamble 
remarks that it ought to be useful for paper. Manson {Ind. For., 1905, xxxi., 
347-50) gives an account of experiments which have recently been made in 
Burma with this fibre as a jute substitute. He considers it would probably 
fetch about £12 per ton, if sent to market in the condition that jute usually 
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AMBARI OR DECCAN HEMP 


HIBISCUS 

CANNABINU9 

Deccan Hemp ‘i'f "^1 ®Tmn in CC'd 

by Mr. Lo Fovre is said to have realised as much as £35 P^ M«f«Tnd 

Titnbrr. The wood is used only for fuel, and occasionally for hut^uilding (see Mats Md 

Matting, p. 770). ICf. Yates, Text. Antiq., 1843, 304-6 ; Text. Journ., Oct. 1890, 
Dodge, l.c. 197.] 
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H. cannabinus, Lwn. : Roxburgh, Trans. Soc. Arts., 1804, 382 ; 
I80b, 132 ; also Coromandel PL, ii., 190; Rec. Bot. Surv. Ind., i., 90, 194 , 

11., 40, 84; iii., 179; S])rague, in Kew Bull, 1908. Deccan Hemp, 
kaiioff, ani})ari hemp, amhdn, ambadi. pulu, mesta pat, darehudruni, pdtsan, 
sheria, pnndi, (jof/u. sujjddo, et(‘. A small herbaceous shrub, indigenous in 
Africa and introduced into India, now cultivated extensively for its tibie. 

Tlie cultivation, both as a crop and as a hedge plant, is largely carried 
on in llV'jnibay (especiallv the Deccan and Ivarnatalv), the Central PiO" 
vinces and Madras. Elsewhere to a much smaller extent—Bengal, chiefly 
(fliota Nag])ur; also here and there in the United Provinces and the Pan- 
jab. Ther Bombay statistical returns for 1905-6 show an area of 83,109 
acn^s, with 16 acres in Sind, and an average of about 90,000 acres 
annually. Rockv and laterite soils whi(‘h are not suitable for jute are 
w(‘ll adapted for the cultivation of amhari. It grows best on the alluvial 
soils of North (Jujarat, but does also very well in medium black soils. It 
is usually grown as a mere sprinkling among other crops, and the tillage 
is the same as that of the crop with which it is associated, especially 
bitjra and jaar. In October-November tbe plants should be uprooted. 
Full-grown plants which have ripened their seed furnish stronger fibre than 
if cut while in flower. The small bundles of stalks, when dry, are tied 
into large bundles and steeped in water for some ten days. If the fibre is 
separat(‘d in the cold W(‘ather, longer steeping is recpiired. When removed 
the bark and hbn* readily peal ofl in strips from the root upwards. The 
stri])s are then bea,t(‘n with a stiidv and threshed in water till the clean fibre 
is s(‘])arated. It is bright and glossy, but coarse and harsh. The length 
is 5 to 10 b'ct, and the breaking strain has been variously stated at 
115 to 190 lb. Hanausek (Micro. Tech. Prod. (Winton and Barber, 
transl.), 1907,83) gives interesting particulars of the microscopic structure 
of this libn*. 

Th(‘ I)(‘ccan Inunp is spoken of as similar to jute, but very much 
supeiior. In India a coarse sackcloth is made from it, though its chief 
utili.sation is for ropes and cordage. Coarse canvas is also manufactured 
from it, and in Bengal it is employed for all purposes for which jute is 
in demand, but being more durable it is used for fishing-nets and paper 
manufacture. Amhari hemp is stated to be worth about 8 lb. per rupee, 
but no statistics regarding the extent of the trade are available. 

A few years ago a fibre appeared on the London market under the 
name of Bimli})atam jute, which there seems little doubt was Deccan hemp. 
Still more recently a ne\v fibre from Rio de Janeiro has been much ad¬ 
vertised under the name of Canhamo, and this has been shown by Sprague 
to be obtained from an allied species, //. t’ftttiaftfs, Cav. (FI. Br. I'nd.y 

1., 335). Thus for commercial purposes both the Bimlipatam jute and 
the Canhamo hem]> may be accepted as posses.sing the same properties as 
the fibre of If. vannabhm.s. 

The demand for Bimlipatam jute is stated to be yearly increasing, and 
in 1903-4 the exports to London amounted in value to two lakhs of rupees. 
On the London market it is worth from £11 to £12 12s. %d. per ton. 
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Dunstan’s chemical investigations into the properties of this fibre, pub¬ 
lished in the Imperial Institute Technical Reports, as also the further 
particulars afforded in The Agricultural Ledger, will be found useful and 
interesting. Apparently the samples of Bimlipatain jute were found of 
lower value than the best Bengal jute. In the subsequent investigations 
into this fibre it was found to be prepared on an extensive scale in a. factory 
at Chittavalsa in Vizagapatam, as also exported from Bengal to some 
extent under the name of mesta pat. Comparing a sam]fie of true jute 
with an authenticated sample of Deccan hemp and a good average speci¬ 
men of Bimlipatam jute, it was found that the percentage of cellulose was 
nearly the same in all three. The last two were superior to ordinary jute 
in the smaller loss in mercerising and the larger increase in weight on 
nitration. The reports therefore conclude that Bimlipatam jute (i.e. 

Deccan hemp) is deserving of attention. 

The seeds yield a clear and limpid oil, and have been sent to England oii. 
as an oil-seed. They are used in Poona as a cattle food, and the leaves 
are eaten as a vegetable. 

[Cy. Jacob. Bontius, in Piso, Ind. Utri. re Nat. ct Med., 1058, 113 ; Milbnrn, 

Or. Comm., 1813, ii., ‘210 ; Wissett, Treatise on Hemp, 23 ; Fharmacog. Ind., i., 

213-5 ; Basil, Agri Lohardaga, 1870, 73 ; Kew Bull., 1801, 204 ; 1808 (add. ser., 
ii.), 0, 11 ; Text. Joarn., Oct. 1893, l‘2-3 ; Rept. Ind. Hemp Drugs Comm., 1894, 
i., 80; iii., 107; Agri. Ledq., 1896, No. 11, 84-5; No. 37, 303; 1003, No. 11, 

230-44; Dodge, Z.c. 102; Mukerji, Handbook Ind. Agri., 1001, 304-6; MoJlison, 

Textbook Ind. Agri., 1901, iii., 227-8; Imp. Inst. Tech. Bepts., 1903, 60-71, 86-8 ; 

Joret, Les. PI. dans UAntiq., etc., 1904, ii., 276; Capital, June 22, 1005, 1142; 

July 6, 1905, 8 ; Ann. Rept. Agri. Dept, (all provinces) ; Board of Trade Journ., 

Sept. 7, 1005 (the fibre C'anhamo of Bio de Janeiro). 


H. esculentus, Lmn. ; Rec. Bot. Sure. Ind., ii., 84 ; iii., 28, 178. The 
Edible Hibiscus, Lady’s Fingers; ochro ov okra, oi the West Indies, hhindi, 
dhenras (or dkeras), rdmturdi, bendekai, vendaik-kay, youn-padi-si, tindisa, 
etc. A tall herb, cultivated throughout India and naturalised in all 
tropical countries. De Candolle regards it as of African origin. 

It is largely cultivated by the Natives of India as a garden crop for 
the sake of its fruit. It should be sown from April to June in nurseries, 
and transplanted when about 3 inches high. Weeding should be done 
regularly all through the period of growth to keep the soil loose and open. 
As a field crop successful cultivation largely depends on rich manuring 
of the soil. Two varieties, an early and a late, are grown in Bombay, 
both being sown in June. The acre rate of seed varies from 5 to 10 lb. 
and the seed is sown at intervals of about a foot, on ridges three feet apart. 
The early variety bears fruits from about August to September, while 
the late does so from the end of September to November. 

In Madras, the early crop is sown in the first week of March and 
gathered in the first week of July ; the late crop is sown in the latter part 
of July and gathered in towards the end of December. The yield of 
fruit per acre varies from 5,(X)0 to 6,000 lb. The cost of cultivation is 
said to average about Es. 5 per acre, and the profit about Rs. 9. The 
bast yields a white fibre which is long, silky, strong and pliant, and 
composed of fine individual threads. The breaking strain is 79 pounds 
dry, and 95 wet. In colour and texture it resembles hemp, and is well 
adapted for making ropes, twine and sacking, while the residual portions 
might be utilised for paper-making. There are no statistics of trade in 
ochro fibre : it is apparently sold only as an adulterant of jute or of 
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//, rffitiffthhitts. Messrs. Ide <fe Christie, however, have valued samples 
obtained from Cuba at about £18 to £20 per ton, and state that it might 
even fetch more with better methods of preparation. 

The mucilage from the fruits and seeds is used in medicine as a 
(hnnuleent. The unripe fruit is a favourite vegetable, and the more 
mature fruit is sliced, then fried and eaten in curry. In European 
(‘ookiuy its mucilaginous property is taken advantage of in the thickening 
of s()U])s, etc. 

[(Jf. rharmacog. Ind., i.. ‘2lO-l2; Duncan, Dyes and Dyeing in Assam, 1890, 
27 ; Agri. Lalg., 189(5, No. 28, 27(5; 1898. No. 8,‘287 ; Dodgo, l.c. 194 ; Imp. Inst. 
Jonrn., March 1898, 77; Kvw Bull., 1898 (add. sor., ii.), 0; Blackman, Fibres of 
the Hawaiian Islaruls, 1903, ol.] 

V 

HIDES, SKINS, LEATHER and the Manufactures 
therefrom.— The term '^Hides'' denotes commercially the raw, 
(lress(Ml or tanned skins of full-grown cows, bullocks, buffaloes and 
horses, etc., whih^ “ NAm.? ” is a])plied to those of calves, sheep, goats, 
deer and other wild animals. The term ‘‘ Fur ” is used for ornamental 
skins, with the hair or wool attached. 

It may, [>crliaps, 1 x 3 as well to dispose at once of the least important grc)up, 
namnly, llm Bursi' In ad<litioii to tlie skins of Deer and Antelopes, there 
ar«' returned under “ Furs ” {/J.F.B., iii., 458) some 70 different fancy or orna- 
mc'ntal skins that are occasionally met with in trade. The following are some 
of th<' mon^ important (iiumtioned in alphabetical sequence) :— 
jiiha/itM, the Hunting Leo{>ard ; imtuiuM. the Leopard or Panther ; t'. 

tii/riH, the q’igi'r ; f*’. ttuvia, the Snow Leopard ; yittutvla, two species, the 
Martens ; i*utoriuN , tlie Ermine or Stoat ; sciuruH, the Squirrels ; 

I (h(^ Fox<'s ; and f !•«»»«, the Bears; etc. It would seem that in India 

sonu' of the smalh'r skins, such as dog-skins, snake and lizard skins, mole-skins, 
frog-skins and the lik(» are utterly neglected, a conseipience very possibly of 
the climate and th<^ defective methods of curing presently i^ractised. 

RAW H/DHS AND SKINS.-Supply.—-Under Live Stock (pp. 732-52) 
will b(* found mention of the chief wild and domestic sj)ecies and races 
of animals, the skins of which appear under Hides and Skins. It is 
not necessary to enumerate these again, but it may be useful to state 
once more tliat the live stock of India cannot be far short of a grand 
total of 220 millions, of which perhaps 40 per cent, die or are slaughtered 
annually. The annual average exports to foreign countries at all events 
v?ere, for tin* fivi^ years einling 1903-4, Hides (raw and tanned) 12J millions ; 
Skins (raw and tanned) 37 millions, or 23 per cent, of the estimated 
total stock. But these returns take no cognisance of the hides and skins 
used up in India nor of the animals that die or are killed, but of which 
tin* hides and skins are not preserved. 

Total Transactions. —It would not be far from correct to affirm 
that India’s local manufactures in skins and leather are as valuable as her 
foreign trade in these commodities (raw and manufactured). In 1876-7 
the total of the declared values of the imports and exports, taken to¬ 
gether, was Rs. 3,13,77,912 (or say £2,091,860) ; in 1902-3 the corre¬ 
sponding figure was Rs. 9,27,48,853 (or say £6,183,257); and in 1903-4 
the total trallic came (less the re-exports) to Rs. 9,71,04,548 (or say 
£6,5(Xb(XX)). If the idea of the internal trade being approximately as 
valuable as the foreign can be accepted as fairly correct, then during 1903-4 
the total turnover of the industries here dealt with (exports plus con¬ 
sumption) would have been close on a valuation of £13,000,000. And 
later figures for 1906-7 show a considerable expansion, viz. to a total 
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{imports and exports, less re-exports) of Rs. 15,94,66,392 (or £10,631,093), 
and thus of an estimated total traffic of over twenty-one millions 
sterling. 

Fluctuations. — But there arc a few aspects of importance that had Traders, 
better be here indicated. For example, the trade in hides and skins, as also 
the craft in leather manufacture, are in the hands cither of Muhammadans 
or of low-caste Hindus. They are, therefore, participated in by a com¬ 
paratively small community. So again the workers in skins, hides and 
leather are in Northern India collectively designated chirmjarosh. Then 
there are two main classes of hides and skins :—hallali (slaughtered). Two Kmda 
murdari (dead). The former come from the slaughter-houses of the cities, 
the latter from the country. The chumars (the special caste of skinners) 
wander about all over the country, and make it their business to skin 
dead cattle. In seasons of scarcity and famine they reap a rich harvest, 
but it is often affirmed that they are unscrupulous and, when they do 
not obtain a sufficient supply, that they are not averse to systematically 
poisoning cattle. With them, in fact, cattle-poisoning is held to be a pro- Cattic- 
fession, and to have attained the position of a high art (see Abrus, p. 1). 

Moreover, it is believed that a large proportion of the cattle that perish 
in India die from preventable causes, such as neglect, drought and mur¬ 
rain. The loss to the country of a large percentage of its cattle far out¬ 
weighs the total value of the traffic in skins and hides, so that the in¬ 
creasing exports in these articles are only too frequently the most certain 
indication of widespread suffering and loss. The traffic in hides and skins 
is accordingly subject to great fluctuations, concomitant with the vicis- 
situdes of the seasons. The famine in Western India, during the years 
of 1899-1901, caused the traffic to become abnormally high, especially 
in untanned hides, but, due to the war in South Africa, the prices were 
at the same time preserved. The exports for each of those years were 
nearly double the normal traffic, but the demand was, nevertheless, brisk. 

The difficulty to procure capital—an ever-present cause of obstruction Difficulty 
to all manufacturing enterprise in India—is doubly true of the leather caiSai!^' 
trades. Religious objection assigns it a position of degradation and 
neglect. It became accordingly a monopoly within a restricted com¬ 
munity, and thus not only suffers from want of capital but from the loss 
of invigorating competition and popular interest and favour. 

Foreign Trade. —The exports to foreign countries from the chief 
seaports of India are drawn from the provinces by rail, road and river, 
as also coastwise by sea. These may be analysed as follows :— 

RaUborne, etc. — Unfortunately a difficulty is at once presented, viz. the rail- Local 
borne and the coastwise transactions are recorded in cwt. It is thus next to Trade, 
impossible to obtain a factor by which to reduce those to numbers of hides as 
in the returns of foreign trade, since the goods vary so greatly according to 
species of animal, size and condition, nature of curing or tanning pursued, 
etc., etc. The figures as they stand are, however, relatively of value :—During 
1906-7 tlie railways of India carried 2,517,787 cwt. of hides and skins (raw 
and tanned), the bulk being raw. Of that largo amount 1,126,302 cwt. were 
convoyed to Calcutta and were drawn — from Bengal Province, 350,953 cwt. ; Calcutta 
from the United Provinces, 354,804 cwt; from the Panjab, 103,855 cwt.; 
from the Central Provinces and Berar, 57,056 cwt.; from Madras, 13,974 cwt.; 
from E. Bengal and Assam, 232,036 cwt.; from Rajputana and Central India, 

7,623 cwt.; and from Bombay, 4,816 cwt. The next most important receiving 
centres are the Madras Ports, which, in the year in question, drew 520,856 Madras 
cwt., namely from the Madras Presidency, 330,512 cwt.; Mysore, 38,398 cwt.; Supply, 
the Nizam’s Territory, 44,951 cwt. ; Bombay, 56,901 cwt.; Central Provinces, 
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‘20,705 cut.; Panjab, 19,289 cwt.; and from tlie I'niled Provmces, 5,441 cwt. 
Madras Presidencv is third in importance with 217,674 cwt., derived 
r*l)icnv from Mv.sore, 77,677 cwt. ; from its own port towns, 61,4.14 cwt. 
from' flornhay 18 cwt.); from the Xizam’s Territory (29,968 cwt.) 
Homjjav roRT takes th(» fourth po.sition with a supply of 149,048 cwt., deriv'ed 
cliictly from its own Presideiicv, (>8,82.3 cwt. ; Panjab, 28,76.5 cwt. ; Lnited 
P/o\’mccs, 23,419 cwt.; (’cntral Provincc.s, 1.3,272 cwt.; Madras, 5,462 cwt. 
'I’ljcn cojjics Kakachi with 1.3‘M07 cwt., derived mainly from the Panjab, 
100,404 cwt. ; SinrI, .37,3X5 cwt.; and from the United Province.s, 842 cwt. 
Lastly the Pan.ja'h with a total supply of 113,97.3 cwt., derived chiefly 
froin Hajputaiia- and (cntral India, 32,978 cw’t. ; and from the United 
Pr‘o\’inces, 58,782 cwt. Lookiiif^ at these figures from the point of view* of 
ILxi’ohts, the Ihuigal I’ro\ince supplies 357,794 cwt.: the United Provinces 
464,370 cwt.; Madras 308,127 cwt.; the Panjab 296,576 cwt.: Bombay 
171,740 cwt.; Mysore 117,8(i0 cwt. ; Rajputana and Ontral India 118,613 
cwt.; (Wntral Provinces and Hera'* 122,774 cwt.; the Xizam’s Territory 
80,183 cwt.; Sind 54.5.5!( cwt.; and E. Bengal and Assam 2.34,810 cwt. 
’’I'lius, so far as thi* f(*reign trade is concerned, tlie supplies come mainly 
from Ilcnga! afid th«‘ Lnited Provinces. Lawnpore is the great emporium 
of leatluT f)ioduc(ion in India, and the supplies of hides and skins procured 
by the (aimcri“s of that town must be very largely cUawm from local supplies, 
M'cing lliat the imports are comparatively unimportant. This fact necessarily 
lai^es thf' Lnited I’rovinces into the* position of greatest importance in the 
hidi' trade. 

Coastwise. — 'Ihuning now to the coastwise transactions, it is ascertained 
that tlu' total Imi’ohts of raw' hidt's do not normally exceed 25 to 30 thousand 
cwt., \allied at lOl lakhs of rupci's ; of raw skins about 15 thousand cwt., valued 
at 71 lakhs of rupees ; and of dres.sed and tanned hides and skins about 6^ thousand 
cwt., \'alu(vl at 0 lakhs <4* rufiees. 

Bx ports,- III the Neriew oj the Trade of India for 1904-5 it is shown 
tliat, acciirdiiig to the declared values, tlie prices of hides rose steadily 
during the proceeding four years, the average prici' for 1904-5 being 11*4 
])i‘r ciMit. in e.\(M‘ss of that f(jr the previous year. The corresponding 
firice of skins, on the other hand, fell l.‘3'l ]>er emit. The number of raw 
lii(h‘s and skins e.\])orted collectively came to 31,606,246, valued at Rs- 
7,05,.35,585--the shares b(‘ing 8,722,520 hides and 22,883,726 skins. The 
value of the raw Indes ex])ort(‘(l from Calcutta was 84’6 per cent, of the 
1 otal trade. Tliey were consigned to the (k)ntinent mainly, Germany taking 
1 1 laklis : Italy 66 lakhs: Anstria-Himgary 51.‘ lakhs; and Spain 22| 
lakhs. Tliis left 2.3 laklis consigned to the United Kingdom, and 401 lakhs 
(o the United States. Calcutta also contributes 753) per cent, of the total 
valui' of the toreigu ex])orts in dried and pickled skins. About the same 
])(‘rceutage (in value) of the foreign e.xports is usually drawn from India 
l)v the United States. Of tin* balance, France claimed 294 lakhs, and 
tin* Uniti'd Kingdom 25j lakhs. The demand in France seems to be 
increasing. Tlie later Renew for 190.5-6 states that the price of hides 
continued to rise, the average value per cwt. increasing from Rs. 52-4-8 
in 1904-5 to Rs. 55-7 -0; while that of .skins continued to fall, viz. from 
Rs. 91-1-6 ])er ewt, in 1904-5 to Rs, 90-7-1 per cwt. The number of 
bides ami skins ex]>orted in 1906-7 eollectivelv came to 39,806,281— 
the shares being 12,917.227 hides and 26,889.054 skins. 

TANNED HIDES AND SKINS, —The most significant feature of the 
coastwise returns, abundantly confirmed by most statistical statements 
of the Indian trade in hides and skins, may be said to be the fact 
that Madras is by far the most important centre for dressed skins, and 
that Burma is the chief coastwise market for them. Recently, however, 
Bengal has begun to participate largely in this Burmese supply. After 
Burma, Bombay affords the next most important local outlet for Madras 
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dressed skins. And this position of importance held by the Madras 
Presidency in the traffic in dressed and tanned skins and hides is still 
further borne out by a study of the foreign trade. During 1904-5 
Madras furnished 91 per cent, of the dressed hides and 73 per cent, of the 
dressed skins, Bombay following with a fair proportion of the balance. 
The United States of America have hitherto been the most important 
jnarket for Madras dressed skins. But within the past few years an uu- 
happy new manifestation has appeared, namely a decline in the demand 
for Indian dressed skins. The export traffic in dressed goods has 
recently, in fact, fallen back, and the demand for Bengal raw skins 
advanced considerably. This is presumed to be a direct consequence 
of the cheaper and more efficient methods of tanning (especially that known 
as the chrome process) now largely practised in the United States. It 
points to the urgent necessity for Indian manufacturers to advance with 
the times or face the total loss of their trade. The tanner who pur¬ 
sues crude methods and continues to employ defective appliances can no 
more hold his own against the cheapening process of scientific progression 
than the hand-loom cotton weaver can stem the tide of steam-power 
prosperity. 

Exports, —Thedecline in the traffic in tannedhides and skins, established 
within recent years, calls pointedly for serious consideration. The so-called 
tanning of India, given to the hides and skins exported, was, and is at its 
best, so imperfect and unsatisfactory that retanning in the countries to 
which consigned was essential. But however cnide it may be, the 
business is by no means an unimportant one, nor one for which an 
effort should not be made to save it from complete annihilation. In 
1900-1 the exports of tanned hides were valued at Es. 1,46,80,048, and 
of skins at Es. 3,02,61,805, or collectively Es. 4,49,41,853 (close on three 
million pounds sterling). The next year, 1901-2, the collective exports 
of tanned hides and skins were valued at Es. 2,65,40,461 ; in 1902-3 
they were Es. 2,89,81,866; in 1903-4, Es. 3,09,88,759 ; in 1904-5, 
Es. 2,85,17,173, or approximately one-half the value of the traffic five years 
previously. Commenting on this somewhat significant state of affairs, 
Mr. J. E. O’Conor wrote, “ This transference of the trade from tanned 
to untanned skins is likely to proceed in an accelerated degree, to 
the great loss and detriment of the trade in the Madras Presidency. 
But it must not hastily be concluded that in itself the contraction 
of this industry is a subject for regret. If the industry had been 
established on a sound economic basis, it would not and could not 
have suffered, for all the natural conditions are in its favour, including 
(ffieap and abundant supplies on the spot of skins and tanning substances 
and cheap labour. These advantages, however, were not effectively 
utilised, in consequence of the absence of capital, for tanning is essentially 
an industry in v^^hich the possession of large resources counts for much.” 
“ The position, however, may be rectified without difficulty if capital is 
forthcoming; and if it is desired to prove that tanning is a profitable 
industry, it may be observed that where it has been undertaken in accord¬ 
ance with sound principle, as in the leading tanning establishments in 
Cawnpore and Bombay, it has been an extremely profitable and expanding 
business ” (Anglo-Ind, Review, April 1903). The returns for 1905-6 
show, however, that in the severe fluctuations to which the traffic is ever 
subject, the pendulum has once more begun to swing forward. The ex- 
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ports recorded manifest a great improvement in tanned hides, amounting 
to an increase of 63'7 per cent, in quantity and 87*6 per cent, in value on 
the figures for 1904-5. The actual value of the hides exported in 1905-6 
amounted to Rs. 1,54,80,070, and of the skins to Rs. 2,11,04,250, giving 
a total of Rs. 3,65,84,320; and in 1906-7, hides Rs. 1,72,96,337, and skins 
Rs. 2,72,16,204, or Rs. 4,45,12,541. 

LEATHER AND LEATHER MANUFACTURES.—InternaUndustries, 

—Although the objection to taking life is held very strongly by 
Buddhists and to a less extent by Hindus, it has not seriously opposed 
the growth of a trade in leather and leather manufactures. From the 
most ancient times in India, furs, skins, and leather have been used, and 
apparently to much greater extent than is the case to-day. Speaking of 
the froSiticr of India, Stein (Ancient Khotan, 1907, 345 et seq.) de¬ 
scribes in great detail the ancient records, correspondence, etc., written 
on leather and wood, which he discovered during the exploration of the 
Niya site, and some of which bear the date of the 3rd century a.d. “ The 
finish given,” he says, ‘‘ to the leather of these amdent documents indi- 
(ates extensive practice in the preparation of the material.” Leather, 
wlnm once [)r(q)ared, was thus not objected to by the early Buddhists of 
JChotan, any more than arc the leather straps of the sacred books used by 
the orthodox lirahmans of to-day, in Kashmir and India generally. Book¬ 
binding in haither Stein regards as dating back to the Hindu period of 
Kashmir, and thus long anterior to the Muhammadan conquest. Many 
of the stucco statuary and fresco paintings of Aiicicnt Khotan show 
personages riding on horses and camels, the saddles and trappings of which 
dilfer but little from those in use to-day ; and the riders are often depicted 
wearing high boots of black leather richly embroidered in gold and silk. 
Thesf^ circumstances may thus be accepted as indicative of an ancient 
knowledge in leather. 

It is not contemplated to deal herein detail with the contrivances and 
materials of leather manufacture. The various provincial Governments 
of India have recently had prepared a series of publications entitled 
Monographs on the Tanning and Working in Leather, These, so far as they 
go, are admirable publications, and will be found to afford much useful 
information regarding the manufacture and utilisation of leather in India. 

Leather, — It may very truly be said that no large industry has changed 
more rapidly and completely than that of leather. Every axiom of the 
craft and even the reputation of leather itself has changed completely, for 
artificial leather is now a regular commodity. But speaking figuratively, 
India may be said to be many years behind the times. From being an 
industry in which time and capital had to be locked up almost in¬ 
definitely, tanning may now be spoken of as characterised by a 
rapidity of production and a turnover hardly equalled by any other 
branch of inamifaeturing enterprise. From being essentially a craft for 
manual labour, every stage in the tanning of leather and the preparation 
from it of the most artistically finished boots and shoes are accomplished 
by complex and intricate machinery. And what is even more significant, 
the countries that have responded most energetically to the discoveries 
of science and of mechanical skill have usurped or are usurping the leather 
trade of the world. Instead of it being now found necessary to retain 
hides and skins for a protracted period, subject to the slow action of some 
vegetable tanning material, rapid chemical methods (by mineral salts, 
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or even aided by electricity) have been called into existence and accepted 
with avidity by the trade. 

Chrome Process .— By the chrome process, for example, superior leather 
may be produced from the strongest buffalo hides in seven days, from cow¬ 
hide in twenty-four hours, and from sheep and goat skins in six to eight 
hours ; and these operations formerly took thirty days, or as much even as 
eighteen months. There are two methods of chrome tanning, viz. by one 
or by two vats. After the required submersion the hides or skins are re¬ 
moved from the drums and piled up on a table for twenty-four hours, so 
as to allow the tanning liquors to drain off slowly, the while completing 
the tanning process. After this the felts are well washed in several changes 
of water and are then put into a solution of borax and water to neutralise 
any trace of acid. The neutralisation of the acid is a point that demands 
careful consideration. After further washing the leather is now ready 
to be dyed or fat liquored, according to the purpose for which intended. 

A point of great moment is the circumstance that once dried, chrome 
leather can never again be sufficiently wetted to allow of treatment, so 
that the complete preparation for its final purpose must be undertaken 
almost immediately the hides or skins are taken from the vats. The half 
process pursued by many Madras tanners it would seem may have to be 
abandoned if they propose in the future to adopt chrome tanning. But the 
new process is neither expensive nor diffi(nilt, and with such improvements 
accomplished it is not difficult to understand why salted hides and skins 
are preferred to the more expensive half-tanned goods of Indian former 
trade. While the discoveries here briefly indicated and others too numerous 
to mention have proved of siqiremc moment to the leather trade of the 
rest of the world, the Native banners of India have stood still and seen 
their interests being frittered away. Protracted immersion has for many 
years past been admitted as impossible in India, The superiority of 
European leather over that of India was accordingly freely acknowledged 
as a direct consequence of that circumstance. But now that scientific and 
effectual rapid methods have been designed and freely accepted in other 
countries, India alone stands aloof and specuilates as to the obligation of 
Government to aid a decaying industry. With the few European manu¬ 
facturers alone have the discoveries of the past twenty years assumed the 
position of guiding and controlling influences in internal reform and 
commercial advancement. 

Imports of Leather .— But in spite of general backwardness the 
leather produced by some of the tanneries, especially those under European 
management, is in certain respects fully equal to the best imported article, 
and for rough wear the boots turned out by the Cawnpore factories are 
even superior (especially when the price is taken into consideration) to 
the corresponding imported goods. This view would seem to be supported 
by the fact that the imports of unwrought leather do not appear to be 
advancing at a rate commensurate with those of manufactured leathern 
goods. Thus the imports in 1900-1 stood at Rs. 5,55,911 ; in 1901-2 at 
Rs. 4,18,348; in 1902-3 at Rs. 6,61,480; in 1903-4 at Rs. 3,81,192; 
in 1904-5 at Rs. 3,72,167; in 1905-6 at Rs. 4,24,596 ; and in 1906-7, 
Rs. 5,04,407. If to these figures be added the value of the imports of 
saddlery and other goods (except boots and shoes), the grand totals 
became in 1903-4, Rs. 26,19,633 ; in 1905-6, Rs. 30,60,820; and in 
1906-7, Rs. 32,58,681. 
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THE LEATHEK INDUSTRIES 

Indian Tan/ier/es.— Turning now to the statistics of tanneries in 
India, it may be said that in 1893 there were 44 tanneries that gave em¬ 
ployment to 3,804 persons. Steadily these would appear to have increased 
until in 1902-3 it was ascertained that there were 202 tanneries and 6,200 
employees. Of these tanneries, however, 183 were small concerns located 
in the Madras Presidency and concerned chiefly in the dressing of skins. 
In 1903-4 and subsequent years all the smaller works (those that gave eni- 
2 )]oyment to less than 25 persons) were excluded from consideration, and 
43 tanneries were returned giving employment to 7,907 persons. In 1904-5 
35 were returned, employing 5,981 persons. Of these 32 were in Madras 
(excluding the sTJiall skin-curing works). The tanneries of North India 
are six in numb(‘r located in Oawnpore; four in Calcutta ; three in Bombay; 
and on^ in Kajputana. The Cawiq^jore tanneries are by far the most 
important in all India. They produce superior leather, which is conveyed 
across the country and worked up by the local boot and shoe makers, 
saddlers, etc. The Cawtipore factories also turn out very superior boots 
and shoes, leather trunks, saddlery, etc., for which a large and growing 
market exists. 

Indigenous Methods .—But here and there, in every town and village of 
India, skins may be seen tanned by certain classes of people. It is no 
uncommon sight to find the skins of animals filled with tanning materials 
and left suspended from the boughs of trees or from the beams of the 
verandahs of the dwelling houses, until the desired change has been accom- 
{)lished in the skin. In other instances crude vats, each containing one 
or two skins, may be discovered near the leather workers’ houses. The 
])rovincial monograj)hs will be found to contain highly instructive 
j)hotographs, not oidy of such vats, but also descriptive details of many of 
the methods and contrivances of leather-curing practised in India. The 
tanned skins and hides produced in India by the indigenous tanneries 
are traded in all over the country and used up by the village workers. 
Hut the distinctly inferior nature of the leather so used maybe illustrated 
i)y the fact tluit the articles produced rarely fetch much more than one- 
fourth the values of the corresponding articles made of imported or 
(hwn])ore (European factory) leather. So again, Indian leather, owing 
tt) its low textile, strength, is unsuitcd for belting purposes or any necessity 
vN'hcre strength is essential. 

Tanning Materials. —India possesses an extensive scries of very ex¬ 
cellent tanning materials such as Ac'Acia pods and bark (see pp. 6-7); 
Ciri'i'n (see j)p. 9-13); Indian Sumach (see p. 913); the Tanner’s 
( k\ssiA (see p]). 289 90): the Mancroves (see pp. 98, 293); Myrobalans 
(see pp. 1073-6); and many others. By these and such-like materials and by 
various methods and contrivances, hides and skins are extensively cured, 
tanned and ciirritHl aiid the leather worked up, in response to an immense 
though purely local demand. [(’/. Af/ri. Ledg., 189t), No. 9; Hooper, Bept. 
on Tanning Extracts, pub. by Inspector-deneral of Forests, Feb. 1898 ; 
Tanning-Producing Substances, Assist. Agri. Chemist to Govt, of India, 
1901 ; Hooper, Ind. Tanning Materials, in Agri. Ledg., 1902, No. 1, also 
numerous analyses in the Annual Reports of the Indian Museum 
(Economic) Laboratory.] 

Concluding Observations. —In technical works it is said there are 
three chief methods of tanning:—(1) with infusion of bark or other 
vegetable materials ; (2) with mineral salts ; (3) with tanning oils. After 
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being tanned the skins are subjected to further treatment and are finally 
spoken of as “ dressed.” 

Hides are tanned principally for sole, belting and harness leather ; 
calf-skins for uppers of boots (light leather) and bookbinding ; sheepskins 
afford a variety of leathers ; goat skins are glove skins, although lamb 
skins and deer skins afford good substitutes in glove-making. The thickest 
sole leathers are made from the cattle of the less cultivated countries, since 
artificial protection seems to tend to render the skin thinner. The cattle 
of the River Plate are the chief source of the heavy hides or hutts. Castra¬ 
tion gives a more uniform hide, and these are much preferred. Hides of 
diseased animals are nearly always inferior, and moreover dangerous, as 
there would seem reason for believing that anthrax may be (conveyed by 
imperfectly cured hides. Similarly the sheep most prized and most care¬ 
fully produced as flccce-yielders afford very inferior skins. Hides may 
be preserved by being salted on the fleshy side or by being simply passed 
through a solution of arsenic and dried in the shade. This is the modern 
practice in India, especially at the yards of the large and important shippers. 

BOOT AND SHOE TRADE. —The Imports of boots and slioes have for some 
years been increasing rapidly. In 1886-7 the supply was valued at Ks. 11,31,258 ; 
in 1903-4 at Rs. 27,93,249 ; in 1905-6 at Rs. 34,45.418; and 1906-7, Rs. 29,08,093. 
One of the most significant features of this trade is the expansion of American 
supply, which even in India has begun to be felt. The Indian market is thus 
one of growing importance, and this circumstance manifests tlie possibilities of 
the local industry, already well organised. Every village and town has its 
shoemakers. In the cities whole streets are often devoted to them, and one 
of the most surprising features of the trade is the very large number of China¬ 
men engaged in it. Native shoes are often elaborately embroidered and even 
jewelled. The places most famed for artistic shoes and leather work generally 
are in Bengal —Cutt^rck, Patna and Saran. In the United Provinces— 
Rampiir, Lucknow, Agra, Jhan..d and Saharanpur. In the Panjab —Kohat, 
Rawalpindi, Peshawar, Dera Ohazi Khan and Hoshiarpur. In the Central 
Provinces —Chanda. In Rajputana —Jaipur and Bikanir. In Bombay —Surat, 
Ahmedabad, Poona, Katnagiri and Hyderabad (Sind). In South India —Raichur, 
Salem, Trichinopoly, Madras and Mysore. Those are the chief centres in the 
Native trade, but, as already said, Cawnpore stands out pre-eminently as the 
commercial centre of the modern trade (European style) in boots, shoes, saddlery, 
trunks, etc. Lastly, it may be added that for the past ten years or so India has 
begun to export boots and shoes. In 1898-9 this traffic was valued at Rs.3,52,027 ; 
in 1902-3 at Rs.10,59,052 ; in 1905-6 at Rs. 4,88,640 ; and in 1906-7, Rs. 4,68,491. 
Those exports go from Calcutta and Bombay and are consigned mainly to 
Natal, Caj)e Colony, ^Mauritius and Egypt, with smaller tjuantities to England, 
Russia, etc. Indian (or. to be more correct, Cawnpore) ammunition boots are 
now well known in trade. 

Artistic Manufactures. — Bolts, powder-flasks, .sa<ldlery, saddle-cloths, etc., etc., 
are extensively produced all over the country, and in some cases the goods turned 
out are of superior quality and highly artisti<*. The Frontier Belts ” of Pesha¬ 
war, Bannu, Kohat and Quetta are well known and in much demand over a 
large portion of India. Sambar leather is also richly embroidered, and in the form 
of sheets, table-cloths, etc., is extensively used. The localities best known for 
the production of these are Gorakhpur in Oudh and Chanda in the Central Pro¬ 
vinces. In the Karnul district of Madras leather mats are quaintly painted, 
and in many parts of Rajputana and Bombay leather is admirably stamped and 
engraved in bookbinding. The most noted eentres for this art are Alwar and 
Ahmedabad. In Gujarat an industry has long existed in carv ing rhiiUK’oros- 
hide shields. In some ca.sos, instead of being carved the hide is so cured as to 
become almost transparent and of a pale amber colour. [G/. Ind. Art at Delhi, 
1903, 199-205 ; Hooy, Monog. Trade and Manuf. N. Tnd., 1880, 90-5 ; Blount and 
Bloxam, Chem. for Engin. and Manuf., 1900, 367-95 ; Perkin, Yellow Colouring 
Matter in Tan. Mat., Chem. Soc., 1900, 423-32; Monographs: —Grant, Leather 
Indust. Pb., 1891-2; IMartin, Tanning and Working in Leather, Bombay, 1903; 
Walton, U. Prov., 1903; Hadi, Dyes and Dyeing in U. Prov., 189C, 58-61; 

639 


Various 

Qualities. 


Atithrax. 


Boots and 
Shoes. 

Iin]>orts. 


Local 

Production. 


Centres of 
J^rodu(!ti<)n. 


Cawnpore. 


Exports. 


Art Manu¬ 
factory. 

“ P>ontier 
Bolts." 
I’Jiiibroidered 
Sh.'ets. 


Staf" ped 
Lcatlior. 



HORDEUM 

VULOARB 


D.E.P., 

IV., 266-9. 

Conessi 

Bark. 


Mcilk'iiic. 


('il. 
Wood. 


D.E.P., 
iv., 273-84. 
Barley. 


THE BARLEY PLANT 

Chandra, Beng., 1904; Trench, G. Prov., 1904; Chatterton, Madras, 1904;; 
Colston, Burma, 1904; Josef Jettmar, Practice and Theory of Leather Manuf. 
(Phelan and Hall, transl.), Jan. 1905; Lawrence, Valley of Kashmir, 1895, 379; 
Journ. Chem. Indust. (numerous articles), 1896, xv., to 1905, xxiv. ; Board of 
Trade Journ., Oct. 1905; Arkill, ./oMrn. Agri. Dept. Victoria, 1902, i., 196-9; 
Leather Trades Review ; Boot and Shoe Journ. ; Textile Journ., 1898, 84 ; also 1902; 
Hide and, Leather Tech. Journ., since 1903 (these and otlier such technical publica¬ 
tions have been consulted).] 

HOLARRHENA ANTIDYSENTERICA, Hall.; FI. Br. 

hid., iii., 644 ; (Lamhle, Man. Ind. Timbs., 484-5 ; Praia, Beng. PL, 
ii., 674; Cooke, FI. Pres. Bomb., 1904, ii., 133. Apocynacea:. 
Kurc.hi or Coaessi Bark, Lara, hirra, hula, Larchi, kuar, kogar, kachri, 
dhowda, dowJa, repaJi, pala, lettok hji, etc., etc. A small deciduous tree, 
found Vliroiiohout India and Burma, ascending the lower Himalaya to 
3,5(K) feet, and to a similar altitude on the hills of South India. It is an 
associate of sal (Shen ra rohasta) in Northern and CVntral India, and of 
eng (l>ipfuntrarfnis ftthrrviileifHs) in Burma. 

Hotli bark and seed of this plant are among the most important Medicines 
of the Hindu .Materia Medica,. (Jarcia de Orta, who wrote in 1563 {Coll., xxviii,; 
ropnnted, in ('Insius, ///,vb Bxot. PL, 1605, 227-8; also in Ball, Proc. Roy. Ir. 
Acnd. (s(‘r. 3), i., 412), sp(‘aks nf this as being called by the Portuguese 
M(i/((h(irira owing to its great miTit in the treatment of dysentery having been 
mad(* known through tla^ pt'opie of Malal)ar. In The Bower Manuscript (Hoernlo, 
transl.) n^poatial namtion is mado of tlu^ drug {Icutaja or vatsaka, the bark, and 
kalinga, tho s«*('ds), as also of iinrroa {k}(tul:a, rohini, katukarohini, 

otc.). both of which scorn to 1 m‘ regardral as having very similar properties. 
4''la‘ |)rcparation, generally in the form of a solid orbrjuid extractor of a decoction, 
IS astfingnit, aiiti-dvs<‘nt(a-ie and anthelmintic. Th ‘ l)ark of an allied plant, 

H rhthtia finct*n'ia (se(‘ ])p. 1131-2), has been confused with and substituted 
lor the true kurchi, and thus led to the latter having fallen somewhat into dis¬ 
repute. Tlu‘ l>.*irk of may Im' distinguished from true cone.ssi bark 

b\ ils darker colour and by its not exfoliating in p.itebes. Tho seeds yield a 
lived Oil, and among th<‘ Santals tl>e wood ash is used in dyeing. The Wood 
IS white and soft, with an avtuago wi'iglit of 38 to 40 lb. iH^r euhie foot. It is 
largely used for carving, especially ii\ Saharanpur ami Jhjnor districts; in 
Assam for furniture; in South India for turnery. \Cf. Buehanan-Hainilton, 
Sfat. Are. Dinaj., IS33, 151; Pharmacoq. Ind., ii., 391-S ; Woodrow, Card, in 
hid., 1S61I. 3S2; Dutt, Mat. Med. Hind.. 1900,192-5; Yearbook of Pharmacy, 
1S97, 152; 1900, 399; Rejtt. Cent. Indiq. Drugs. Comm., 1901, i., 2, 8-9, 11, 
71 2. 142 3; .Xgri. fwdg., 1901, Xo. 9,'346 ; 1902, Xo. 5, 110; Barry, 

.XPd. hid., 1902, 449.] 

HORDEUM VULGARE. Linn.: FI. Br. hid., vii., 371-2; 
Diitliie and FuHit, Field and Garden Crops, 1882, i., 9-12, t. ii. ; Kornicke, 
Ihe Saati/ersfe. io /AOtsefinfi fur das Gesannnte Brauive.sen, 1882, v., 113-28, 
et scfj. ; De (^'andolle, (hig. (dill. Plants, 1884, 367-70 ; Diithic, Fodd. Grass. 
.V. hid., 18SS, ()9-70 ; Lermer and Holziior, Beiirdge ziir Kenntnis der 
Gersfe. 1888 ; Idsboa, Bomb. Grasses, etc., 1896, 135-7 ; Prain, Beyig. 
Plants, 190*>, ii., 12.11 ; (iKAMiNEiE. Barley, jav, suj, nas, tosa, yurk, 
thanzatt. sat a, harVt-arisi, yava, etc. 

Habitat—Au aimiial grass producing many stems from a single grain, 
and becoming 2 to 3 feet long. It occurs throughout the temperate and 
extra-tropical regions of tlie globe, and in India is met with from the 
])Iains to altitudes of M.(.)00 feet above the sea-lcvol. 

There are several well-marked varieties, of which the most important 
ar(‘rur. (n) he.t astiehtni, Aiteks. ; var. (/f) Ristiehon, Linn. ; and var. 
(>) iuifhtiN, Ard. il4 .retsfiehon, or six*ruwod barley, is that which is 
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most commonly cultivated in India. The only variety hitherto found 
wild is distichon^ which seems to be indigenous to Western Temperate 
Asia. 

History.—Barley is amongst the most ancient of cultivated plants, but as Early 
its forms resemble each other very closely in their properties and seem to have Knowledge, 
had, in all languages, common names, it is not easy to ascertain which variety 
is referred to by the early ^vriters. Proofs in abimdance exist that one or other 
of the forms has been cultivated since the remotest times. According to Bret- 
Bchneidor, bhrley is one of the five cereals sown by the Emperor Shen-mmg of Chinese. 

China, who reigned about 2700 b.c. Theophrastus was acquainted with several 

forms of barley, and it was an important article of food in the time of Solomon 

(b.c. 1016). The variety hejcftstivhon has been found in the earliest Egyptian Egyptian. 

monuments^ as also in the remains of the later dwellings of Switzerland and of 

Savoy. The six-rowed barley is represented on the medals of Metapontos— 

a town in South Italy—of date Gth centmy b.c. The oldest kn«)wn Indian (or 

rather Central Asiatic) samples of barley are those collected by Stem at Kara- 

dong (Ancient Khotan, 1907, 448). The ruins in question had been engulfed Kliotan. 

by sand about the close of the 8th century a.d. The variety most frequently 

met with in India is also hejranHriton^ Indra is called “ the god who ripens ludrajau. 

barley,” and as still manifesting ancient knowledge it may be added that the grain 

is employed in the ceremonies attending the birth, marriage and death, as also 

certain sacrificial rites. This idea is also borne out by the antiquity of the Sanskrit Sanskrit Names. 

name yava (tjavaka)yV/hich in the earliest times was a general term for corn or grain, 

but which with time became restricted to what must have boon at least a very 

important grain—barley ; hence have come the modern vernaculars—/av, jau, 

Indrajau, jawa, etc. The grain is also closely associated with the Indian Muham¬ 
madans. In the Ain-i-Akbari the crop is said to have been one of the most 
important in Afghanistan and Kashmir, a large part of the revenue in those 
countries having been obtained from barley by exacting the usual two out of 
every ten kherwara produced. 

CULTIVATION, —Barley is a rahi crop, sown in October or November, Cultiva- 
and reaped in March or April. In Bombay it is generally grown alone, occa- tion. 
sionally with a sprinkling of rape or mustard, but in many parts it is often 
mixed with wheat, gram, peas or lentils, while rape, Indian mustard and 
linseed are commonly sown as borderings. The soils on which it thrives soUs. 
best are light and sandy, and, as a rule, not highly manured. The number 
of PLOUGHiNGS before sowing varies, but four would be a fair average, rioughing. 

The SEED-RATE ruiis from about 80 to 120 lb. per acre. It is sown by Secd-ratc. 
plough-furrows, the surface of the ground being subsequently levelled 
and beds for irrigation formed. Irrigation, however, may not be neces- irrigation, 
sary, and in districts which enjoy a tolerable certainty of rain it is but 
rarely resorted to. Little weeding is required, the crop being left very weeding, 
much to itself till March-April, when it is reaped like wheat, tied up in 
sheaves, and stacked near the homesteads to dry. The preparation for 
the market is the same as that for wheat. The total cost of growing an cost of 
acre is variously stated : Mukerji puts it at only Rs. 18-8 ; Duthie and 
FuUer, Rs. 20-12 ; and Mollison gives for Gujarat, Rs. 51-8-0. Huskless 
barley from Saharanpur is described in the Kew Bulletin (1888, 271-3). 

Areas under the Crop. —From the Agricultural Statistics of British Area. 

Indiay it appears that in recent years far the largest quantity of this cereal 
is grown in the United Provinces and in Bengal. The Panjab, North-West 
Frontier, Ajmer-Merwara, Bombay, the Central Provinces, Sind and 
Madras follow in the order given. The total area under barley in British 
India for the year 1905-6 was 7,326,755 acres. Similarly, in the Native 
States, the area in the same year is said to have been 418,463 acres, chiefly 
in Jaipur, Alwar, Bharatpur and Gwalior. 

Bengal ,—The cultivation of barley is mostly restricted to the central Bengal. 
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and northern districts. It is more especially met with in South Bihar, 
where it forms one of the cheapest of foods. In North Bihar (Bhagalpur) 
it is of less importance. The cultivation of barley diminishes south and 
cast, and is practically not grown in Bengal proper nor in Orissa. Though 
in recent years Bengal stands second as regards the total area under this 
crop, within the province it is comparatively unimportant, the percentage 
of the normal area under barley having amounted in 1904-5 to only 2*50. 
Tliti total barley area in that year was 1,514,700 acres, and the yield 
494,243 tons ; hence if an average be assumed, these figures would show 
0*4 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief 
localities are usually Patna, Bhagalpur, and Chota Nagpur. [Cf, Mukerji, 
Uandhook Ind. Ayri., 1901, 245-7 ; Basu, Agri. Lohardaga, 1890, ii., 32-3 ; 
BanerjV.i, Agri. ChUtacky 1893, 78-9; Rept. Admin, Beng.y 1903, 15; Ind. 
Planters'^ daz.y Sept. 19, 1903 ; Oct. 10, 1903.] 

United /Vov//ices. These proviiK^cs stand first in British India as 
regards tin; tobil area under ])arley and tlie annual output. In 1905-6 
it amounted to 1,127,936 acres, of which Agra contributed 3,137,104 
and Oudh 990,832. Th e largest areas w(‘re in the Gorakhj)ur, Benares, 
Lucknow and Allahabad Divisions. Duthie and Fuller estimated the 
av(!rag(; outturn of unmixed barley at 16 maunds per acre if irrigated, 8 to 
II inaiinds if unirrigated. [Pj, Cawnpore Exper. Farm Rept. Dist. Gaz.y 
IJ. Prov. (many passages).] 

Central Provinces and Berar .— The total area for 1905-6 in thcSC pro¬ 
vinces would appear to have been 11,608 acres, and the chief districts 
dabbalpur, Damoh, Bilaspur and Chanda. Of Berar, 94 acres have 
be^Mi returned as under this crop. 

Rajputana. Ihe cTop is ap})arently an important one, especially in 
Ajmer-Merwara, where, during the ten years ending 1899-1900, it is 
n'turned as having occupied 16*1 per cent, of the average cultivated area. 
|C/, Rajputana Gaz.y Ajmer-Merwara^ 1904, i., 46.] But of the whole 
province, in 1904 5, mention is made of a total area of 38,728 acres. In 
nligated land it- yields an average of about 7*34 cwt. per acre, but in 
dry cro]> land the average outDirn is given as only 1*46 cwt. 

Panjah and North-West Frontier .— The system of Cultivation is VCry 
similar to that in Bombay and the United Provinces, but the practice of 
top|)ing an over-leafy crop is said to be common ; the crop is generally 
grown unmixed. The total area for 1905-6 was 1,205,678 acres in the 
Baiijal) and 315,272 acres in the North-West Frontier. The most im- 
])ortant localities are usually Ferozpur, Hissar, Gurgaon in the Panjab ; 
Peshawar, Hazara and Bannu in the North-West Frontier. [Cf. Mont- 
gomm-y, Rarleg Cult. Ph., in Select. Rec. Finance Coimn. Officey 1885, No. 
29 , hept. (rovi. Agn.-llort. Card. Lahore ; Dist. Gaz. Pb. (many passages) ] 

Awns*/,i/r.- -According to Lawrence (Valleg of Kashmir, 1895, 341), 
barley is the most important spring crop, if area alone be considered. It 
IS not, however, of good (piality, and no pains are taken in its cultiva- 
tioii. In the higher villages, at an elevation of 7,000 feet, there is a peculiar 
variety known as grim, or Tibet barley. The grain is naked like wheat, 
and It IS said that if cultivated at a lower level it takes on the type of 
ordinary barlev. It is sown in May and June, ripens in August and 
N‘]itenil)er. Barley gives on an average maunds per acre ; grim, about 
4 inaiiiuls. [Cf. Assess. Repts. Baltistan ;~Kaye, Skardu Tahsil 1901 8->9 • 
Clarke, Kargil Tahsil, 1901, 19, 23; also Skardu Tahsil, 1901, 20-3.1 
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Bombay, —Barley is not extensively grown in Bombay. In 1905-6 Bombay, 
the total area was only 23,103 acres. In that year Ahmedabad grew 
11,330 acres; Kaira 3,448; Satara 4,807; Sholapur 1,284; and Panch 
Mahals 463. It is generally grown alone, occasionally with a sprinkling 
of rape or mustard. In parts of Gujarat wheat and barley are grown 
mixed. As in other provinces, it is a light-soil crop, the sandy loams of 
Kaira and Ahmedabad district being particularly suitable. Mollison 
remarks that 1,500 to 1,800 lb. of grain per acre and about a ton of straw 
are considered a full average yield. [67. Mollison, Uandhooh Ind. Aqri., 

1901, 44-5.] 

Madras, —Barley is a very unimportant crop. For the year 1905 -6 Madras, 
the total area in the Presidency amounted to only 3,2(S0 acri's, all in the 
Nilgiris. In Mysore the total in 1905-6 was 1,338 acres. 

Milling or Preparing. —The process of cleaning barley for food Milling, 
purposes is generally carried out by pounding in wooden mortars and iwi. 
winnowing, or by beating with a flat board. The grain is then ground 
into coarse meal from which alone, or mixed with the meal of wheat or Mixo.i with 
gram, chapaUis are made and baked ; or a gruel or pasty mass is made, 
to which salt is added and the preparation eaten with garlic, onions or 
chillies. In either of these forms it is a staple article of food among the 
poorer (;lasscs. The grain, thus roughly cleaned and ground, is richer in 
albuminoids than the more carefully prepared culinary barley of Fnrope ; 
but at the same time it is more difficult to digest, and is thus partly un¬ 
suited for the dietary of dyspeptics or invalids. 

In various parts of India barley is now largely employed in the pre- Beer, 
paration of beer or spirituous liquor, and the use of barley in Europe for 
malting and brewing is well known (see Malt Liquors, p. 759; Vinegar, 
p. 1109). Mollison gives an account of the qualities which give barley a 
special value for these purposes. It is also largely used as a horse and j’oddfr. 
cattle fodder. In some parts of India the crop is cut two or three times 
when quite young, without marked injury to the final yield of grain. 

The straw even of ripe barley makes a fairly good fodder when cut 
up as hhusa, but is inferior to that of wheat. The grain is a good feed 
both for horses and cattle, either given alone or mixed with gram. 

Properties and Uses. —The chemical composition of ordinary husked ciiomistry. 
Indian barley is given by Church as follows :—in 100 parts: water 12*5, 
albuminoids 11*5, starch 70*0, fat 1*3, fibre 2*6, ash 2*1. The nutrient 
ratio is here 1: 6*3 and the nutrient value 84*5. In medicine, barley is Mcdicinn. 
demulcent and easily digested, and is much used in the dietary of tlie 
sick. Malt extract has become extremely popular both as a nutritive mmu Extract, 
and demulcent, and as a means for rendering other medicines palatable. 

Trade. —Official trade statistics show the following as the EXPORTS Trade, 
from British India in the six years ending March 31, 1907 :—1901-2, 54,648 
cwt., valued at Ks. 1,80,180 ; 1902-3, 63,872 cwt., valued at Rs. 2,27,937 ; 

1903-4, 113,120 cwt., valued at Rs. 3,56,421; 1904-5, 376,548 cwt., valued 
at Rs. 12,68,154; 1905-6, 92,810 cwt., valued at Rs. 3,12,548 ; and 1906-7, 

406,067 cwt., valued at Rs. 12,51,753. There was thus a steady increase 
till 1904-5, but a sudden decrease in 1905-6. In 1904-5 (the record year) 

Bombay exported the largest share, viz. 231,037 cwt. (though in the previous 
year it exported only 25,883 cwt.); Sind 86,070 cwt.; and Bengal 59,307. 

The relative shares of the exporting centres are, however, subject to 
great variation. During the same period the IMPORTS were .*—1900-1, 
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88,523 cwt., valued at Rs. 3,69,845; 1901 ^ 21792 

Rs. 69,767; 1902-3, 628 cwt., valued at 

cwt., valued at Rs. 86,605; 1904-6, 7,220 cwt., valuwi at Rs. 28,239 
1905-6, 26,948 cwt., valued at Rs. 92,487 ; 1906-7, 32,339 cwt., valued at 

^*'pw!e^-The average wholesale price per 10 maunds during 1905 varied 
in Bengal from Rs. 17-67 in Muzafiarpur to Rs. in 

United Provinces from Rs. 17-6 in Meerut to Rs. 22 47 m ^7^®- ^ > m 
the Panidb from Rs. 14-53 in Amritsar to Rs. 20-37 m Oellii. 

[cy. Marco Polo, yr«.ci»(ea.yulo), 1871, i., 
and l^era. (ocl. 1098), 119; Moorcroft, Travels, 1820, 268,^276; 1824, ’ 

llontham. Rev. of Targioni-Tozzetli, in Joimi. llort. Soc., l^Soo, 1 ’ 

Burma and Us Beople (i-a. Thoobald), 1883, ii., 90 ; Chnrch, Pood-Grams 
1880,'‘99-102; Ke^v. Bull, 1888, 271-3; Pharmacog. Ind., 1893, in , OlO-S , 
Agri. Bedg., 1892, No. 1-3; 1893, No. 12, 54; 1899, No. J, 4J; IJOl, No. 
4, 47; No. 10, 301-5; No. 13, 141; 1902, No. 5 , 110 ; 1303, No, 7, loO, 

150, 171-2; 1904, N.i. 0, 47; Jnd. Hurd., Hoc. 22 1 TbiTt' 

Appl Vhem., 1898, i., 490-500; ColliiiH, -h'/rt. C/ism , 1898, 1?, -2, Dutt, 
Mat. Med. Hind., 1900, 209-70, 324; A. W. and M. W. Blyth, load Compos, 
and Anal, 1903, 143-5, 171-2; Jorot. Les PI dans L'Antig., etc., U»i, ii., 
244, 313; Loach. Food Jnspect. ami Anal, 1905, 213, 221, 233; Hanausek, 
Micro. Tech. Prod. (Wiaton and Barber, t.ran.sl.), 1907, 349-52.] 
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HORNS, ANTLERS, AND HORN-WORK.—Blanford, Fa, 

Br. Ind, (Mammalia) 1888-91 (respective pages of species below). Horns 
and Antlers are largely utilied in the manufactures of the world, and 
in their crude state are fairly extensively exported from India. The 
traflic is mainly in the hands of the dealers in Hides and Skins. 

'J'lio following uninmls will bo found fully discussed under Live Stock (pp. 732- 
40), and, as they uro tho chief sources of tho horns of Indian commerce, that 
article should bo consulted :—ifos imiivus {l,c. 483-93), tho breeds of the Ox; 
# 1 . buhatuH, tho wild and domesticated Buffalo; it. yrttHuivttM, the Yak; it. ft'on- 
laiiM, the gayal ; it. tfuttyttH, tho Bison ; and it. the Banting or 

Burmese Wild Bull. {l.c. 501-8), the various breeds of Goat; C’. 

ufiiH, tho Baluchistan, etc.. Wild Goat; r. jhIcohpH. the Markhor; Nibiriea, 
the Ibex. onv {Lc. 493-601), domestic Sheep ; iivitffnoit}, the Tibetan 
(ireat Sheep ; it. iiuhnra, the bfuirul ; o. poii, tho Groat Sheop of the Pamirs ; 
and It. t ifiitei. tlio kuch or Wild Sheep of tlie Salt Range. Lastly, a small 
group of transitional animals such as iivmitrayuM jvtitiaivus {l.c. 508-12), 
(ho tchr of the Western Himalaya; n, hyioffittN, the Nilgiri Wild Goat. 
.^finarinrttUN hiibuiiiinN {l.c. 612—5), tlio Himalayan Goat-aiitolope; A’, suma- 
trenNiN. tlio Burmese Goat-antolope. I’emaN yui-ai {l.c. 516-7), the goral 
of tho N.W. Himalaya, or Himalayan Chamois. The ituselaphuN frago- 
rtttiifiuN {l.c. 518-9), or nilgai or Blue Bull. TvfravoMttN ytuiflvU-orniH {l.c. 
519-21), the Four-horned iVntelopo. intHupr wwicapra {l.c. 521-4), tho Black 
Buck, isatviia bennvtti {l.c. 526-8), the Indian Gazelle, etc., etc. To that list of 
BoviDiE—Oxen, Sheop, Goats and Antelopes—has to be added the Deer, such 
as I'vrruiHN ntniitjav {l.c. 532-4), the Barking Deer, i erruN aji iM {l.c. 634-51), 
tho Spotted Deer; i'. vaNhmiria nns, the Kashmir Stag; i. anvouveii, tho 
hirasingha ; i\ fiai, the Maiiipiur Deer or ihxtmcng of Burma ; i\ j>orrlw»i«, the 
Hog-deer; uitieoiar, tho Sambar or Rusa Deer. And isiiinoceroN tmlvorttiN 
(l.c. 472-4), tho gieat Oiio-hornod Rhinoceros, etc., etc. Such then may be given 
as an enumeration of animals from which, in India and its mountainous frontiers, 
horns and imtlors are obtained. Commercially, however, the horns might 
almost bo said to be derived from tho domesticated oxen—all the others being 
special or fancy articles, in which there is but a limited traflfic. 

Classification.—Horns may be grouped as follows :— 

I. Those that consist of bone and which possess no true horny matter 
in their structure. 

(u) True bone, such as antlers of deer. 
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{h) Epiphyses or separate pieces of bone covered by skin, such as in 
the horns of the giraffe. 

II. Horns that more or less consist of true horny matter. 

(c) Bone tipped by horn, such as in the horns of the prong-horned 
antelope. 

(d) Bone covered or sheathed by true horn, such as in the ox. 

(e) True horn throughout, such as the nasal horn of the rliinoceros. 

True horny matter is formed by a modification of the epidermal tissue 

(the superficial layers of skin) and consists of an albuminoid material 
called keratin, a substance identical with the chief constituent of wool. 

Horns of the -first group are largely exported from India to England, Antlers, 
under the name of deer-horn. The antlers chiefly traded in are those 
of the spotted deer (30 inches and under) and the sdmhar (10 inches 
and under). They are extensively employed in Europe as bone handles 
for cutlery, umbrellas, sticks, etc. The second group are valued on ac¬ 
count of the special properties of keratin ; it is elastic, flexible and tough, 
and readily softens under heat and allows of the substance being moulded 
and welded as desired. Long, straight buffalo-horn is valued as a sub- Horns, 
sritute for whalebone, and on this account fetches a higher price than 
curved horn. Accordingly, the tips are cut off and sold separately. The 
horns of sheep and goats are whiter and more transparent than those of 
other animals, and are, therefore, most valued for comb-making, while 
certain buffalo-horns are in demand for ornamental work. Perhaps 
one-fifth of the horns imported into England are used up in the comb combs, 
trade, a small proportion being utilised for fancy work, such as shoe-horns, 
scoops, drinking-enps and the like. The solid tips, as also the hoofs of 
cattle (which consist largely of keratin), arc made into buttons. The long. Buttons, 
straight horns arc cut into strips softened in a solution of bi-carbonate 
of soda ; the strips being allowed to sweat, are then bevelled and pressed 
together, when they unite into the strips that are employed in place of 
whalebone. In Jaipur and elsewhere in India long straight horns have whaiebono 
similarly been used from ancient times in the manufacture of bows and 
arrows. 

Trade in Horns and HornmeaL — The J57XP0i?r5 of horn of all kinds Exports, 
from India were 71,894 cwt., valued at Rs. 12,80,051, in 1876-7 ; a decade 
later the quantity had been reduced by nearly one half, but the value 
remained the same ; a decade still later the exports were 59,804 cwt., 
valued at Rs. 16,73,241. The traffic is one that fluctuates extremely 
according to climatic conditions. In times of scarcity and famine the 
exports increase and the horns decline in value, while in times of plenty Bombay, 
the quantity decreases and the value increases. During 1901-2 the 
exports were 62,944 cwt. and Rs. 13,35,759 ; in 1902-3, 71,396 cwt. and 
Rs. 17,05,257 ; in 1903-4, 48,405 cwt. and Rs. 12,05,798 ; 1904-5, 61,582 
cwt. and Rs. 13,72,375 ; 1905-6, 73,521 cwt. and Rs. 17,49,944 ; and in 
1906-7, 78,771 cwt. and Rs. 16,91,532. Usually about 50 per cent, of 
the trade goes from Bombay, and approximately a similar proportion 
of the total is consigned to the United Kingdom — the shares taken in To United 
1899-1900 having been 46,660 cwt.; in 1903-4, 25,718 cwt.; and in 
1906-7, 26,678 cwt. France is the next most important receiving country, 
having taken in 1899-1900, 25,590 cwt. ; in 1903-4, 13,226 cwt. ; and in 
1906-7, 32,887 cwt. The share contributed by Calcutta is ordinarily 
little over half that of Bombay. The o/po/er>s' drawn by India from foreign 
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. V • i*n 1903-4 having been only 353 cwt., 

countries (by fiQ cwt, valLd at Es. 69,318. 

valued at Rs. 7o,0 , an ’ ^ ^ ^ carried by rail and river 

The exainination of the returns ui j 

revcnlH tho fact that the chief provinces ot supply are Bombay, the 
United J^rovinces, Central Provinces, the Panjab, Bengal and Madras. 
O/Iicial returns of the trade of England and Continental countries 
distinguish as a rule the traffic in deer horns from that in buffalo, and 
judged from these it would appear that India is one of the chief countries 
from which the former arc obtained. Indian trade statistics do not separate 
the two, so that the returns reviewed above are for all grades collectively. 

/nd/an fndustr/es.—The chief forms of horn used in the Indian craft 
{hin<ii^sdz) are liuffalo and bison horn, since there are religious objections 
to tlie use of cow-horn. A (uip made of rhinoceros-horn is much prized 
by JFindus, but it is too scarce a material to be generally used. Buffalo- 
horn is })y far the most largely employed in India of all horns, but it is 
tli(‘, l(Nist beautiful. It is made into cups, tumblers, combs, musical instru- 
UHMits, work-boxes, powder-flasks, bows and arrows, hukka mouth-pieces, 
scent-botth'.s, snuff-boxes, sword, dagger and knife handles, and many 
otlu'r such articles. The centres of the trade are Cuttack, Monghyr, 
Safkliira (Khulna), Hughli and Scrampore in Bengal, where combs, 
hrooclu's, necklaces, snake ])angles and the like are made. Rajputana, 
Jaipur and Kota are famed for their horn works. Rajkotc combs, Baroda 
sj)oons, Kathiawar knife-handles, Surat and Ahmedabad veneered boxes 
and Haroda animal toys of horn are all well known. In Mysore, um- 
))rella-handles, ])()wder-boxes and buttons are made of buffalo-horn, and 
oft (Ml richly iidaid with ivory and copper. But it is in Yizagapatam 
that liorn veneeriMl work may be said to have assumed the condition of 
high-class ware. In Ratnagiri and Havantvadi a fair trade is done in 
liison-horn work. Aitken (Agri. Ledg.y 1897, No. 10) wrote a most 
inten'sting account of the industry in the former locality. Perhaps 
the most instructive feature of that publication may be said to be the 
method of softening the horn. It is coated with cocoanut-oil and heated 
before a tire until it becomes sufficiently soft to allow of its being pulled 
out. and moulded into the desired shape. 

07 . Koylo, Prod, lies, Jnd., 4; Lowin, Wiki Pttcc.i 6*./i/. Ind.. ,S0(); Mukluirji, 
Art. Mtnnif. h)d., I tS-U, ‘279-81; Forsyth, llighlaiuU U Pror.. i., 278-9 
llooy, Moninj. Trade and Mannf. N. Jnd.y 130-1 ; Binlwood, Ind. Art.y ii., ‘218 
hid. Art. at'Delhi, 1903, 191 8.] 
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HYDROCOTYLE ASIATICA, Lhm. ; FI Br. hid., ii., 669 ; 

C\joke, FI. Pres. Bowl)., 1903, i., 562; Duthie, FI. Ujrper Gang. Plain, 1903, 
390 1 ; IkMnKLiar’Kjnn. The Asiatic Penny-wort, brahmi, hrdhmaman- 
(htki, tholkun, karicaiia, valldrai, mandukaparni. A small herbaceous 
])lant, found throughout India from the Himalaya to Ceylon at altitudes 
up to 2,0(K) feet. 

'I’lu' inodieinal pro|M‘rti(\s of this plant wore known to Sanslmt writers of 
M‘rv remote times, and flit' early European writers on Indian Materia Modiea 
wi're also aecpiainted witli the plant. Tho parts generally employed are tho 
l('a\ es, dried by exposure to tlio air and ground to a powder. Tho powder is of 
a pale grotm colour and oxliales a slight chaj-acteristic aroma. Jt is an alterative, 
(onie jind a local stimulant, said to bo efficacious both as an internal and ex¬ 
ternal remedy in ulcerations, eczema, leprosy and other cutaneous affections. 
The chemistry of tlie leaves was first investigated by Lepin© in 1866, who found 
they contained oily anti resinous constituents, with mucilaginous principles and 
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tannin, to which collectively he gave the name of vellarin, a word derived from the 
Tamil name of the plant. [C/. Christy, New. Comm. PL, 1878-88, 58-62 ; Phar- 
macog. Ind., ii., 107-10 ; Waring, Baz. Med. of Ind., 1897, 75~() ; Pharm. Journ., 
July 1, 1899, Ixiii., 16-7 ; Dutt, Mat. Med. Hind., 1900, 176 ; Eept. Cent. Indig. 
Drv^a Comm., 1901, i., 14, 62, 146, 179.] 

I 

INDIA-RUBBER, CAOUTCHOUC OR GUM ELASTIC. 

—Caoutchouc, like gutta-percha, is a vegetable inspissated milk or latex. 
In both cases the substance consists of a hydrocarbon, forming corpuscle- 
like bodies floating in a fluid. Gutta-percha becomes soft and plastic in 
hot water and may be moulded into any desired shape, which it preserves 
on cooling. Caoutchouc, on the other hand, is not softened by heat, is 
impervious to water, alcohol and most acids, etc., and retains its elasticity 
for a considerable period. Gutta-percha is chiefly obtained from trees 
that belong to the Sapotace;k, while caoutchouc is derived from certain 
plants which have been placed in three widely different natural orders. 
These are Fiinttnuia^ Lffudofjfltia and WiUiHujhbeia 

of ApocynacevE ; Castillod and Firit.H of Urticaoe^, and Hereti and 
Mauihot of EuPHORBiAOEiE. The plants that afford gutta-percha and 
india-rubber thus manifest no definite botanical affinity, excc])t that they 
are mostly natives of tropical countries. In the plant tissue caoutchouc 
circulates within certain anastomosing vessels which are distributed 
throughout the middle, or more rarely the inner layer of bark. [CV- 
Lecomte, Journ. d'Agri. Trap., 1903, xvii., 375.] A far larger number of 
plants possess milk (and even a caoutchouc-yielding latex) than those 
generally viewed as the sources of india-rubber. The term c;aoutchouc 
is sometimes used synonymously for india-rubber, but it more correctly 
denotes the pure hydrocarbon isolated from the other materials with 
which it forms the impure rubber of commerce. Caoutchouc is highly 
clastic, lighter than water, has neither taste nor smell, is fusible at about 
248F. and inflammable at higher temperatures. 

Methods of Agglutination. —When the bark of plants containing rubber 
is cut, the milk exudes, and in time hardens on exposure to the air. This 
agglutination may be hastened by adding salt water, alum or acetic acid 
to the milk; but these, more especially salt, increase one of its defects, 
viz. the hygroscopic property by which it becomes moist and sticky, and 
in consequence they injure it commercially. A favourite but wasteful 
method is to allow the milk to flow into holes in the ground and to be 
left there till the water, etc., has drained off. Boiling the milk is the 
system followed in Lagos, while in the Amazon valley the smoke of a 
smouldering fire, combined with moderate heat, is the system almost 
universally pursued with Para rubber. In a few cases the milk is simply 
allowed to dry as it trickles down the stem. This gives the Scrap Rubber 
of Ceara and a good deal of that of Assam and Penang. The alum (or 
Penang) process was recognised as being useful for Assam, where the 
humid atmosphere operates against the drying of the rubber. Dr. C. 0. 
Weber, in a series of articles contributed to The India-rubber and Gutta¬ 
percha Trades Journal in 1902, also 1904, has stated the facts regarding 
coagulation briefly as follows :— 

1. That the so-called coagulation of rubber by acids or alkalis is 
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erroneous in that it is only the albumen which is coagulated by these 
substances, and not the india-rubber itself. 

2. That the albumen contained in latex is very harmful in many 
r(‘spects, and that it ought to be as far as possible eliminated from the milk 
before attempting to agglutinate the rubber. 

.‘1. The method he recommends for coagulation is briefly as follows :— 
First mix the latex with water, at least five times its volume. In cases 
wliere the latex is thick, actual boiling water may be used with advantage. 
In this state it can be easily strained to remove impurities. After this, 
add formaldehyde in the proportion of 8 oz. to a petroleum barrel ; stir 
well and let it stand for twenty-four hours, when the rubber will collect on 
the top and can be lifted out in one mass. In order to remove any traces 
of albuihen that may be suspended, the rubber should next be cut into 
strijjs and subjc'cted to a thorough washing upon an ordinary rubber 
washing-machine. [Cj. Weber, Chem. Iyidia-Rubber, 1902.] 

Hut the use of formaldehyde does not seem to have been the success 
that Weber anticipated, though his recommendation for cleanliness 
and re])eated washing has been universally accepted. Bificn (Annals of 
Botany, 1898, xii., lt)5-71) suggested the use of a centrifugal separator. 
Th(^ milk is mixed with fiO per cent, of water, and set revolving for a 
t iine. It is then found that the rubber floats on the top in a thick mass. 
The albuminoids, etc., and all the adulterants are found below. It has 
no.xt to be admitted that by many recent writers the value of centrifugal 
force lias been denied, and special machinery patented in which the merit 
claimed is that they do not involve centrifugal action. 

Indian Planting and Gardening (March 29, 1900) published a letter 
from Faber that gives particulars of a method of extracting caoutchouc 
from dry bark, said to have been discovered by a French chemist, M. G. 
Deiss. This process consists in keeping slices of bark and roots soaked 
in dilute sulphuric acid while being heated. The w'oody portions become 
decomposed and can then be washed out, thus leaving the rubber in a 
pure state. For other methods of extracting india-rubber by solvents or 
mechanical processes the reader should consult Gerber’s article on that 
subject. \Cf. Jonrn. Soc. Chem. Indust., 1902, 414-5 ; Kew Bull., 1898, 
177-81 ; Mathieu, Agri. Bull. Straits and Fed. Mol. States, 1903, ii., 18-21 ; 
1905, iv,, 223-4. 

Composition of Rubber. —India-rubber may be said to consist chemi¬ 
cally of two substances—an clastic material, on which its merit depends, 
and a viscid resinous substance readily oxidisablc, to which it owes its 
depreciation. Hence the greater the percentage of resin the less the value 
of the sample. The property of the elastic substance also varies, and in a 
marked degree, between that obtained from one genus of plants and that 
of another, so that every gradation exists from the non-clastic hydrocarbon 
known as gutta-percha (which see, pp. 625-8) to the finest gum elastic. 
Caoutchouc \delds by dry distillation a mixture of simpler hydrocarbons, 
called oil of caoutchouc or caoutcfwucin^ which forms an excellent solvent for 
caoutchouc and other resins. 

History.—During the sooond voyage of Columbus it was noticed that the 
inliabitants^of Hispaniola (Hayti) played with balls made from the gum of a 
tree. In 1770 Priestly recommended the use of that substance for the purpose 
of erasing pencil markings, hence the name “ rubber.” The article was new to 
F 11 rope, and the proposed utilisation of it excited some interest. It was not, 
however, until 1820 that the beginning of the modem industry can bo traced, 
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Three years later Mackintosh created the waterproofing trade by dissolving Waterproofing. 

rubber in naphtha. Nelson Goodyear in 1839 vulcanised it, and this rapidly 

led to the production of ebonite. Rubber and its products may now be spoken Ebonite. 

of as indispensable to the domestic life and to manufacturing and engineering 

enterprises of the entire human race. J. G. Baker wrote in 1886 {Gard. Chron.y 

XXV., 363) an interesting article on the production of this all-important substance. Modern Phases. 

Part of the supply, he then wrote, comes from South America, shipped from 

Para and Carthagena, part from Sierra Leone, Mozambique and Madagascar, 

and the remainder from tropical Asia. After exhibiting the botanical and 

geographical supplies. Baker dealt with the future, and what ho then urged 

regarding cultivation has proved tho keynote to present successes. So in the 

same way Sir George King, while reporting the introduction of T.nmtoiithia into 

the Botanic Gardens of Calcutta, observed that the exotic rubbers “ with the 

exception of Veara are either very large trees or climbers : and although it may Trees and 

pay well to collect rubber from them in their native forests, where they have ^^l^bera. 

grown to maturity without cost to the collector, it is quite a different matter when 

their planting and protection have to be paid for, and their coming to maturity 

has to be awaited for years.” That opinion has since been somewhat modified, 

though, so far as the interests of the European planters (who are at most temporary 

residents in the tropics) are concerned, not materially. The plantations established 

by tho Government of India have, however, begun to prove of considerable value, 

as have also some of those made by private enterprise. Indeed, tho experience 

of tho past few years would seem to show that perhaps greater success may 

attend private enterprise in this direction than was currently believed a few 

years ago. 

Conditions of Success. —The whole question of rubber production Success, 
seems to turn on the cultivation of quick-yielding species, on superior Conditions, 
methods of causing and securing the flow of milk, and on the high prices 
prevailing for carefully prepared rubber. The production of caoutchouc 
by the spontaneous change of tho hydrocarbon isoprene is not at present isoprene, 
of practical importance. Many of the oxidised-oil products now being 
manufactured manifest not a few of the properties of rubber and seem 
destined to relieve the strain for supplies of the natural article, but they 
have all one serious defect, namely they possess no elasticity. Accordingly, 
the fear of over-production of natural rubber, most writers think, is at 
present infinitesimal. [Cf. Ind. For., 1898, xxiv., 187 ; Kew Bull., 1899, 27 ; 

Journ. Soc. Chem. Indust., 1902, xxi., 56 ; 1904, xxiii., 556.] 

Modern Demand .—The growth of modern demand for rubber may be Demand, 
manifested by the following : the exports from the Amazon valley alone in 
1864 came to close on eight million pounds, and thirty years later (1904) 
they came to sixty-seven million pounds, a quantity that represents the 
systematic tapping of twenty million trees, and which fetched over thirteen Twenty MiUion 
million pounds sterling (see p. 660). In India, Ceylon and the Federated 
Malay States rubber cultivation is being vigorously prosecuted, and the 
future seems destined to see a still further expansion in these countries. 

Asiatic Production .—In Ceylon during 1905 there are believed to have Ceylon, 
been 40,000 acres devoted to llerea and to a lesser extent to Castilloa 
rubber trees. The plantations are mostly within the valleys, but some 
extend up to an altitude of 2,000 to 2,500 feet. It seems an accepted 
axiom that the higher IIarea is planted, the slower it will grow and 
the less the yield. Castillos ceases to bo profitable in Ceylon at 
altitudes above 1,500 feet. It has recently been urged, regarding 
Ceylon, that it might pay to extend plantations of these rubbers into 
tracts that have to be systematically irrigated. Speaking of South India, 

Mr. Proudlock, Curator of the Government Gardens bn the Nilgiri hills, 
made an interesting discovery, viz. that Cristilloa trees three or four Oastiiioa. 
years old, in the Barliar plantation (2,400 feet), yielded a sonaewhat 
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guinmy substance destitute of the properties of true rubber, fifteen 
months later these self-same trees yielded a better quality of rubber; 
henen he concludes that the change from yielding a gummy substance 
to yielding a true rubber coincides with, or closely follows the period 
when the species first begins to produce ripe seed. In Travancore much 
interest lias been taken by His Highness’s Government in the allocation 
of suitable tracts within the valleys of the State for rubber plantations. ^ 
Commercial Rubbers, —The rubbers of commerce are (a) the biscuit 
and bottle rubbers of South America, such as the Para (the most impor¬ 
tant) which comes from Brazil, Venezuela, and recently from Ceylon and 
the Straits, (h) Castilloa, such as the Central American rubbers, of which 
there p.re certain grad(‘s -Nicaragua, West Indian, Honduras, Mexican, 
Guatcnnala, Panama and Peruvian. These appear in Bloc’KS, Sheets or 
Scraps, (c) The trin^ Ceara is a dry rubber, very clastic, and free from 
stickiness ; it coagulates in tears forming scrap, (d) Pernambuco and 
Mangabeira are coagulated with salt and are accordingly “ wet ” rubbers. 
(r) Nnnii'rous trade forms of African rubber, such as Gambia, Sierra 
L(‘oiie, Lagos, Gold Coast, Congo (ball). Calabar, Cameroon, Batanga, 
liiberiari, et(\ (/) Mozambiipie (ball). Sausage (liver), Madagascar (good 
and line, also black), (f/) Asiatic, such as Assam, Kangoon, mostly scrap 
rubbers formed into cakes, slabs or loaves. (//) Javan, Bornean, New 
(biini'a, (‘t(^, rubbers (see Gutta-percha, p. (■>26). 

\('f. 'Pliomas Rnlrts, [ndia rubber und (hiUn-pcrcha Indust. (six lectures), in 
Jnuru. Soe. Arts, ISSO, 7r).‘l-813 ; India-rubber and (hitta-pcrcha Indust.^ in Ind. 
Fur., ISDS, xxiv., I 11 -U; Hubber, in Queensland Aqri. Journ., 180';), v., 410, etc. ; 
Mori-is, Sonrees of Coynni. Rubber, ('antor Leet. in Journ. Sue. Arts^ July 1898, 
71”) OC; Die Kulturqew. der Dent. Kolon., 1899, 268-81; Wiosnor, 

Die Rohst. des Rflanzenr., 1900, i., .356-89 ; Seml(>r, Trap., Agrik., 1900, ii., 
692 724; Nishet, Runmi under Brit. Rule and Before, 1901, i., 439; ii., 87; 
Bcihefte, zian 'I'ropenpfl 1905, vi., 74 ; Journ. Soc. Chcni. Indust., 1882, i,, to 1905, 
xxxii. ; Kdv Dull, (add hit ., 1906; Tsehireb, Die JIarze und die Harzbelndter, 

1906, ii, 989 93 ; Herhort Wright, Rubber Cult, in Brit. Empire, 1907 ; Hemsloy, 
Kew Dull., 1907, 1.53-0 ; The (leiflon Rubber Exhibition, in Agri. Journ. Ind., 1907, 
ii., |)t. i., 73 80.] 

The following, in alphabetical sequence of their scientific names, may 
b(^ given as a brief statement of the india-rubber yielding plants of the 
world in which India is presently interested :— 

Castilloa elastica, C<tu. ilomsley, l.e. 156 ; IFiiTLCAcK/n. Central American, 
raiuiMia nud Nicaragua Jlubher. 'ronpieinada was the first to mention the 
ruhlxT of iMoxico. He gave it the name of ule. Long years after, Cross suc.coss- 
tully iidroduciHl the plant to the Old World. In 1876 he convoyed live plants 
to Kew Cardens, and from that supply the plants that first reached Ceylon and 
linally India wito distributed by Sir William Thiselton-Dyor. Willis and Wright 
{Handbook I eg. Econ. Prod. Ceglon, 1901, 41-5) give many useful particulars 
n'garding tli«' experiimeo gained in that country. Mr, W. S. Todd subsequently 
was successful in luu ing convoyed from Mexico and San Salvador seeds which 
lie giTininatetl in Burma ami uitimately sent supplies to Samoa, a fact of some 
inrerest, .since tlie seeds of this species are believed to lose their vitality very 
rapidly. Hut there are two species of firm that yield rubber, and compara¬ 
tive studies Iia\ o not as yet established which i.s tlie more proferalilo for special 
cultivation, 'fhe Indian and t-oylon plant is cliiofly eluHtiva, tlio Mexican 
species, and i'. Titnu, that of Hritish Honduras and Costa Rica, 'fhis is the 
tnnn rubber or cl hide nuicho (the inule-rubbcr), but is not tlio mulo-rubbor of 
Brazil. 

jManson {Ind. For., 1901, xxvii,, 75-96) furnishes much useful information 
regarding the India-rubber plants of India. Of this species he remarks that it 
is cultivated in Mergui under wrong conditions, namely on swampy gound. He 
recommends that it should he tried in Tenasseriin on hillsides with a western 
aspect. The plant lias been fairly successfully grown on the hills of South India, 
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as, for example, near Calicut and Malabar, as also on the Nilgiri hills (Barliar). 

Speaking of experience gained in Bangalor, Cameron {Eept. Govt. Bot. Oard.^ 

1902-3, app. ii. and iii.) says this plant is intermediate between Para and 
Ceara, requiring neither the tropical liumidity of the former nor the open and 
comparatively dry conditions of the latter. It is, in fact, a tree for the coffee 
zone. Ho accordingly recommends it for the moist regions of the hills, and 
Ceara for the plateau of Mysore. [Gf. Morris, Cantor Led. l.c. 761-5 ; 

Circ. Roy. Bot. Qard. Ceylon^ 1898, ser. i., 96-104 ; 1903, 125-9 ; Cook, Joiirn. 

Agri.-Hort. Soc. Ind.^ 1904, 30-43 ; Bull. Imp. Inst.y 1903, 160-7 : 1904, 32-8 ; 

Trop. Agrist.y 1905, xxv., 160-5, 199-200; Board of Trade Journ.^ 1905, 134-5 ; 

Tschirch, l.c. 1008-9 ; Wright, Rubber Cidt. in Brit. Empire.^ 1907, 20 1 ; Herbert 
Wright, Cocotty 1907, 78-9 ; Rubber Exper. hi Bond)., in Agri. Journ. Ind.y 1907, 
ii., pt. i., 81 ; Kew Bully 1907, 103. 

Chonemorpha macrophylla, G . Don .; Apocynace^. A largo climbing shrub mot D.E.P., 
with in North and East Bengal and the moist tropical forests of India generally iv., 343, 
from Kumaon to Travanc<^re. Recommended as worthy of trial as a now source 362. 
of rubber, but from experience gained at Buitonzorg the subject does not seem 
encouraging. [Gf. Kew Bully 1896, 186; Manson, Ic. 4; B^dl. Iinp. Inst.y 
1904, 160.] 

Cryptostegia grandiflora, R. Br.; AscnEPiADACEiE. An extensive climber, fairly D.E.P., 
common on the western and southern tracts of India, and is stated to have ii., 626; 
boon repeatedly cultivated with a view to the utilisation of both its milky iv., 344. 
sap and beautiful fibre. So long ago as 1893 the rubber ])reparod from it 
was reported on in England as “ hardly equal to Ceara rubber from Brazil, 
although its general qualities are very encouraging.” [Gf. J^.IkP., Gomm. 

Girc.y 1898, No. 2; Ind. For., 1898, xxiv., 429; Dunstan, Offic. Repts.y 1903-4; 

Wright, Ic. 28.] 

Eedysanthera micrantha, A . DC .; Cambio, Man. Ind. Timhs.y 488; Arexy- 
NA(iEAi:. A large climbing shrub common in the Darjeeling Himalaya at 3,000 to 
5,000 foot, also in Assam, t^ylhot, the Khasia hills and Burma. In Jiurma it is 
known as nwedo. 

Recently a sample the milk of this plant was furnished by the Conservator 
of Forests, Tenasserim, Burriv\ to the Rej)orter on Economic l^roducts to the 
Government of India, with a view to obtain particulars as to th(' value of the 
caoutchouc and suggestions for a method of coagulation to be aclopted with 
the milk. It was ultimately examined by Dunstan, who gave the analysis as 
caoutchouc 84'1 per cent., rosin 11*5 per cent., and insoluble matter 4*4 per 
cent., with ash 1-3 per cent. The rubber was pronounced of a good quality. 

Further analysis will be necessary, the report continues, before the abov e results 
can bo accepted as representative, but if furnished in quality corresponding 
with the sample analysed, it would bo remlily saleable. 

Ficus elastica, Roxh.; FI. Br. Ind.y v., 508-9; King, Ann. D.E.P., 

Bot. Gard. Calc.y 1888, i., pt. i., 45, t. 54 ; Gamble, Man. Ind. Timbs., iii.,360; 
641-3 ; Brandis, Ind. Treesy 603 ; Manson, l.c. (reprinted as Cofmn. Circ., 

1901, No. 4, 6); Hooper, Reft. Labor. Ind. Mus. (Indiist. 8o(i.), 1903-4, 

26; Reinhorz, Agri. Ledg., 1904, No. 4; Bald, Cult, of Ficus elasticay 

1906 ; Coventry in the Forest Bull. Ind.y 1906, No. 4 ; Mann, Assam Rubber 

and its Commercial Prospectsy in Agri. Journ. Ind.y i., pt. iv., 390-8 ; Kew 

Mus. GuidCy 1907, No. 1,195; URTiOACEi®. The India-rubber Fig, Indian 

Caoutchouc Tree, the attah hory Tcagiri rankety lesUy yok bawadiy 

nyaung kyet paungy etc. The Karet rubber of West Java—a name which Karet iiubber. 

Manson points out may have been derived from the Burmese kayet (kyet). 

A gigantic tree having its leaves and shoots perfectly glabrous, and 
which usually sends down from its branches numerous aerial roots. It 
frequently germinates naturally from droppings of birds, and is conse¬ 
quently often at first epiphytic. When under these circumstances it often 
chances to become attached to another tree it grows slowly for the first 
six to ten years, and when its roots have reached the ground it usually kills 
the foster plant. It then grows more rapidly and becomes an immense 
and very lofty tree (from 100 to 200 feet in height). It is met with on 
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the outer Himalaya from Nepal eastward to Assam, the Khasia hills and 
Burma, beinf; especially plentiful in the Hukong valley. It USUaiiy OCCUTS 
in altitudes from 1,000 up to 3,000 or sometimes as much as 5,000 feet. 
It is now largely cultivated both as a shade or ornamental tree and as a 
source of rubber. For the latter purpose plantations were established in 
Java as early as 1872, and in Assam in 1874, 

INDIA-RUBBER PLANTATIONS.—From the Assam Forest Depart¬ 
ment Reports of 1897-8 it may be learned that 88 acres were planted 
with this fig in Kulsi during 1873-7, and that in 1898 there were 2,411 
trees on that plot having an average height of 87 feet 8 inches and mean 
girth of central bole of feet; further that in 1878, 13 acres were 
planted, and the trees were in 1898, 81 feet in height and 9 feet in 
girth ; ^that 25J acres were planted in 1883, and the trees on this 
extension were, when reported on, 67 feet in height and 5 feet in 
girth; and lastly that in 1884 there was a still further addition made of 
33J more acres, the', trees of which were found in 1898 to be 55 feet high 
and foot in girth. In the report for 1904-5 {Frog. Kept. For. Admin. 
Assam, 9) it is stated that “ 56J acres were exploited, 4,100 trees tapped 
and 2,550 lb. of rubber obtained. The yield of rubber varied from 62J 
Ib. per acre in the plantation of 1878 to .30J lb. per acre in Block II. of 
tlie plantation of 1883.” “The cost of tapping was Rs. 672or annas 4, 
])ies 3 per lb.; and of the rubber obtained, 1,488 lb. were sold for 
Rs. 4,020-6, or Rs. 2-11-3 per lb.; 3 lb. were kept as a sample and 
1,059 lb. sent to London for sale.” 

In the Charduar plantation there were in 1898, 1,700 acres under this 
fig. Experimental tappings were made in 1896-7 and 1897-8. These 
gave for 21 trees 46 and 48 lb. of rubber respectively, i.e. 2*19 and 2*29 lb. 
per tree. The rubber produced was in England valued at 2s. 3d. to 2s. 9d. 
per lb. In the report for 1904-5 it is said that “ in the Charduar and 
TUtnoni Hill plantations, Darrang Division, 367J acres were worked, 7,103 
trees tapped, and 9,817| lb. of rubber obtained. The yield of rubber 
varied from nearly 37 lb. per acre in compartment 3 to 17^ lb. per acre 
in compartment il of Charduar. In Banioni Hill plantation only 5 lb. 
per acre w'cre yielded, but this is accounted for by tapping being confined 
to small suppressed trees.” Home (Ind. For., 1899, xxv., 70) estimates 
the annual yearly outturn from these Government plantations at 8,000 lb. 
of rubber, whicli at 2s. 8d. would give a gross return of Rs. 16,000 or a 
net return of Rs. 10,400, or say 9 per cent, on the capital cost of the 
])Iantations. But docs this estimate include the cost of management, 
rent and interest? Plantations on a much smaller scale have been 
attempted in Madras and Mysore. 

/^/-eo/Mf/a /VO/V’.—-According* to Claud Bald, “ tho prime roquiremonts for 
raising this rubber aro two : high, or well-drained land, and a hot steamy climate.” 
Fruit is proiluccd from IMarch to October, but according to Bald, tlie best seed 
irt obtained in the hottest months. May. June and July. When collected the 
fruits or tigs are dried in the sun and mixed with powdered charcoal to preserve 
them. They are about tho size of peas, and at tho time of sowing aro broken 
up, and the seed thus sown mixed with portions of tho disintegrated fruit. Light, 
santly loam is most suitable for seed-beds and tho best time for sowing would 
appear to be during the rains, viz. from Juno to September; but in some of the 
(.ovornrnent experiments the sowings aro made in January and others in October. 
Hald recommends sowing in seed pans or boxes covered with glass. The seed 
IS lightly scattered over the surface of tlie ground, and germinates about three 
rnontlis later. But the drainage of tho bods must bo perfect, and tho ground 
allowed to become neither very wot nor very dry, and at tho same time the plants 
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must be shaded from the sun for some time. When 2 to 3 inches high, the 

seekings should be transplanted to a properly dug nursery-bed, well raised and 

drained. They should then be planted in lines about one foot apart. When 

1 to 2 feet high, they may be put out in their permanent positions, but it is pre- Transplantin'?. 

ferable to retain them in the nursery till they are 10 to 12 feet high, so as to 

prevent them being eaten by animals. In artificial planting it is found that 

rubber grows best on mounds. In the Kulsi plantation of Assam, lines are cut 

through the forest 20 feet wide and 60 feet apart from centre to centre. On 

these lines 16-foot stakes are put up 26 feet apart. Hound eacli stake a mound 

is thrown up, 4 feet high, on which the rubber seedlings are planted. In the 

Chard liar plantation the lines are 100 feet apart and the trof‘s j)lanted 60 feet 

apart, but the cleared lines of 20 feet were found insufficient and so were widened 

to 40 feet, thus effectually chocking drip and affording the light necessary for full 

growth. The trees may also be propagated from cuttings, which must be from (^uttings. 

young fleshy shoots obtained by pollarding several branches of an old tree and 

allowing them to send out shoots. The best time to take cuttings is May and 

June. Both in Sikkim and Assam the epiphytic tendency of the plant has been i.ipiphytic 

simulated by tying seedlings or cuttings growing in baskets on to trees and TenJoncy. 

allowing them to become attached to and to kill the trees in the way already 

mentioned. Gamble gives a full account of the methods of propagation pursued 

in various plantations which the reader should consult, as also the pamphlets by 

Bald and Coventry. 

INDIAN CAOUTCHOUC, —Most of the India-rubber procured from India has Indian 
been collected from wild trees in the natural forests. It is collected by the hill Caout- 
tribes in tracts beyond the British frontier, and sold to the people of the plains chouc. 
in the form of balls that have to be carefully examined for stones or mud place<l 
in the centre. The Government plantations have recently begun, however, to 
contribute a superior rubber, the proportion of which is likely to be yearly in¬ 
creased. The latex is collected during the dry months. Eight oblique cuts are Metliod 
made on the main stem, sloping downwards and at a little distance from each ot Collection, 
other. The best tool for making those incisions is said to be a carpenter’s gouge 
worked with a small mallet. Those incisions should not be deep, as the milk is 
secreted just below the outer b^^’k, and the lowest should be about 4 feet from the 
ground. Below the incisions pots or kalsiea are tied round the tree one under¬ 
neath the other, which are left attached for the day. The trees should bo tapped 
only once in throe years. If tapped yearly they are liable to die. A few spoonfuls 
of a watery solution of alum are usually put in each vessel of milk, after it has Alum used in 
been purifled of extraneous matter. The milk coagulates and the rubber is ox- Coagulation, 
posed to air on sticks and allowed to drain for a week. In a month it is ready 
for the market. The yield from each tree in the Assam xilantations at the present Yield, 
day is approximately 8 oz. per annum, and the average age of tho trees is 
about 26 years; but according to some writers, the trees may be tapped at 14 years. 

E. S. Carr’s remarks (/nd. For., June 1905, xxxi., 335-7) regarding method of 
tapping pursued in Assam and the coagulation of tho rubber should prove in¬ 
structive to those interested in the subject, and an article by Mann (T/ic Tapping 
of Assam Rubber, in Agri. Journ. Ind., 1907, ii., pt. hi., 277-9) should also bo 
consulted. 

Recent Publications.—Mann {l.c. 393) reviews in a forcible manner the opinions Governing 
and conclusions arrived at by Bald, Coventry and Eardloy-Wilmot (in the most l^actors. 
recent publications mentioned above on the subject of Indian einNtivt^). 

He writes, “Tho factors which will determine the practical success of Assam 
rubber may perhaps bo set out as follows ;— 

(1) “ Tho initial or capital cost of forming a rubber plantation and bringing 
it into bearing. 

(2) “ The age at which the trees will commence to yield. 

(3) “ The yield which may be expected per tree and per acre. 

(4) “ The cost of working a bearing plantation, collecting the rubber, and 
placing it on the market. 

} ^ ( 6 ) “ The value per pound of the rubber produced, 
b* (6) “ The permanency of the plantation.” 

Mann endeavours to obtain from the publications in his hands an answer to 
each and every one of these issues, or to show where and in what way available 
particulars are wanting. His object is, from first to last, to ascertain if experience 
and knowledge obtained in North-East India justify extended cultivation by private 
private enterprise, and the form which it should assume. As he confesses, his Enterprise. 
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Dlaappolnting. concluHions are diHappointing. Ho continues, “ The prospects are so doubtful, 
and ov'en if successful so poor as compared with the culture of Para or Castilloa 
nihhor in Ceylon, the Malay States, or oven South India, that one is inclined 
to consider any large extension of the culture of eianfieM in North-East 

India as out of the question. And I must say that this impression has been very 
strongly confirnuMl by almost all that I have soon in those districts, if the Assam 
nihhor is to ho eultivatod as a s(^parato industry. On the present evidence the 
longth of time wliich it is nocossary to wait for returns, the smallness of the returns 
whon t hey are ol)tainod, the doubt as to the market iifteen or twenty years hence, 
would soom to make invostmunt in Assam rubber culture, as a separate venture, 
a very doiihttui speculati<ni in North-East India at any rate. I do not seo how, 
at the rat(^ of outturn obtained now at Tezpur, more than Rs. 15 to Rs. 18 per 
lw•^^ profit could he ohtaiiu'd per annum ; and even if this wore multiplied by four 
it would hardly ho atfractivo enough to induc^e an investor to wait over twenty 
years fur the result. In la<‘t, tlu^ only possibility of vlantivtt culture would 

t s(UMu t.o'^ ho as a by-product to tea cultur<\ on land now waste and unsuitable for 
with ’I’l'ii. tea. In (his case, (ho growth of Assam rubber may afford a moans of turning 

htnd to [irulifahin account, which would otherwise only remain useless to its owners. 
It' may he (hat lutur(' discoveries with regard to imjirovod methods of tapping, 
mef huils of growth, means of tapping the plants annually without injury, 
or of growing a largiT number of healthy heavily-yielding plants on the same area, 
may alliw I he opinion ahovi^ expressed. Hut as it stands, and with the data 
ln'tore us in the (wo pam|)hi(q.s umler rovo’ew, 1 fec'l that no other conclusion is 
possible (ban (hat Assa.m rublx^r culture can only continue as a dependent of 
anothei' largcir and more [irolitablo industry, and then can only occupy the 
inferior land.” J 
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Chemistry.-—A re[)r(^S(>ntativo sanqile of 1908-4 rubber from the Charduar 
rubber phintation was submitted to analysis in the Scientific and Technical 
l)(^par(mentof (he IrnpiM'ial 1 nst it ute, and gave the following results The rubber 
was of a nHldish-brown colour, but showeil hi're and thc^re small white patches. 
It. was highly elastic and tenacious, dry, clean and free from stickiness. It was 
completely soluble in chloroform, carbon disulphide and benzene, and partially 
in ether. 'J’he analysis wa.s as follows:—caoutchouc 70*()7 i)er cent., resin 19*2, 
albuminoid matter 1-5, dirt and in.solublo matter P?, moisture 0*9, ash in 
dirt 0-5. A high percen(agt> of resin appears characteristic of rubber from the 
( harduar [ilantation. No precise data are available to shovv how the composition 
ot rublxn* varies with the age of the trtH) or locality from which produced. A 
spi'cirnen of Assam rubber examined by Hooper gave the following:—resin 
l 2-(|r>, caoutchouc sr>'9r), water PO and mineral matter ()-4(), while a sample of 
Audamnn rubber (troiu this trei^ gave resin 4-87, caoutchoiK! ()7-00, water 27*57 
and inmcnil matt(>r 0*50 pm* cent. There is thus a wide diversity in com- 
posilioii which it. .sisuus essimtial should be explained. 

’1 rade. — ilie imports into India across its land frontier, more especially 
into Assam, are considerable. During tlie year 1901-2 these came to 1 470 
c.wt., valiKul at Rs. 1,55,()5(3; in 1902 -3, 733 cwt., valued at Rs. 65,912 * 
in 1903 1, 1,601 cwt., valued at Rs. 1,66,629 ; in 1904-5, 3,083 cwt., valued 
at Ks^ 3,50,773; in 1905 6, 2,587 cwt., valued at Rs. 3,56,413 ; and in 
1J06 i , 2,rl30 cwt., valued at Rs. 3,03,194. Of these amounts a very large 
proportiott usually comes from the Naga and Mishmi hills. Recently the 
Oovemmeiit plant,itioiis have begun to contribute to the annual supply 
something like 3,aK) lb. The exports from India to foreign countries in 
caoutchouc, (mostly the produce of K efasfira) were in 1903-4,1,792 cwt. 
valued at Rs. 3,47,196, and in 1906-7, 4,489 cwt., valued at Rs! 11,18,487 * 
but the tralhc fluctuates very greatly, especially the supply drawn from 
Burma, for in 1899-19(X) the foreign exports were returned at 8,169 cwt. 
N^ilued at Rs 15,80,729. These foreign exports are usually drawn from 
TT^^*^r 1 Assam) and Burma, and are consigned chiefly to the 

Umtod Kingdom and the United States. In a report furnished by the 
Director of the Imperial Institute (Feb. 3, 1905) the value of the Charduar 
rubber is stated to have been 3s. Sd. per lb. on the London market. For 
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insulating purposes, however, the value of this rubber is stated to be only 
35 . M. per lb., owing to the large quantity of resin which it usually contains. 

[Of, Mann, Rept. on Caoutchouc Tree in Durrung Dist., in Journ. Agri.- 
Hort. Soc. Ind. {Select.)^ n.s., 1869, i., 71-81 ; For. Admin. Bept. Beng.^ Aasarn^ 

Burma (many passages during past ton to fifteen years); Ind. For.y 1890, xvi., 

473-4 ; 1893, xix., 346-52; 1897, xxiii., 240-1,420-1; 1898, xxiv., 206-9; 

1899, XXV., 63-4 ; 1900, xxvi., 669-85 ; Kexo Bull., 1891, 97-100 ; 1892, 68, 70 ; 

1896, 171-4 ; 1898, 177-81, 312 ; Morris, Gant. Lect., l.c. 1898, 785-9 ; Tliomsori, 

Rept. on HuJcong Valley and Upper Mamkong Baain, 1895, 10-7 ; Comm. 

Circ., 1896, Nos. 3, 12; 1897, No. 1; 1898, Nos. 5, 10; 1890, No. 2; 1900, 

Nos. 8, 11, 12; 1901, Nos. 1, 4; Gaz. Upper Burxna, 1900, ii., pt. 1, 325-35; 

Kibbentrop, For. in Brit. Ind., 1900, 198-221 ; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 77 ; Mukorji, Handbook Ind. Agri., 1901, 488 -9 ; Imp. Inat. 

Tech. RepL^., 1903, 145-57 ; Jumelle, Lea PI. a Caout., etc., 1903, 11, 13, 17, etc. ; 

Journ. Soc. Ghem. Indust., 1904, xxiii., 1151 ; Rev. dea (hilt, (hdon., 1904, xiv., 

246 ; Tschirc.Ii, Die Harze und die Harzhehdlter, 1906, ii., 1010 2 ; Wright, Cocoa, 

1907, 80; Wright, Rxihher Cult, in Brit. Empire, 1907, 27-S. | 

Funtumia elastica, stapf; Avoc^YNAtu^.i^. This is tlm ire or Lag«>s Rubber Lagos 
plant, whioh previously was known as Kickxia elastica. It is ))oiiig experi- Rubber, 
mentally grown on Iho Nilgiri hills, ot(^. \Gf. Morris, Cant. Lect., l.c. 776-7 ; Keio 
Bull., 1895, 241-7; 1899, 29-35; Agri. Bull. Straits and Fed. Mai. States, 1903, 
ix., 136—8; Bull. I?np. Inst., 1903, 160-3; Johnson and Thisolton-Dyer, Rubber 
Repts. of Gold Coast and Sierra Leone. Col. Repts. Misc., 1904, No. 28; Wright, 

Cocoa, 1907, 79 ; Kew Bidl., 1907, 187.] 

Hancornia speciosa, Gomez; ArocwNACEiE. This yields the Mangabeira or D.E.P., 
Pernambuco Rubber of conunorce—exported from Brazil {Keiv Alua. Guide, iv 366-72 
1S>07, 148). Para or 

Hevea brasiliensis, MuU. Arg.; Homsley, Kew Bull., 1907, 154; Kuphor- Hevea 
BiACE^. The Paha Rubher Tree. This and one or two allied species occur Rubber, 
in the forests of Central and Northern Brazil, and in the forests of Para from 
the mouths of the Amazons, south and west. They all yield rubber. The region 
indicated has a climate remarkable for its uniformity of temperature, 87“^ F. 
midday and 74° F. at night, the "uoan being 81° F. and tlie higliest record 95° F. 

The rainfall ocemrs principally in January to June, the maximum being in Aj)ril, 
when it reaches 15 inches. It is a very healthy region with a remarkably 
fertile and continuously moist soil. The trees grow rapidly and attain some 30 
feet in three years. 

.By far the best rubber is obtained from the species of this genus. In 
fact, wliere Jievoa can bo profitably grown it will never pay to cultivate any 
other rubber plant. The rubber afforded is stronger and })o.ssesses a much liighor 
bri^aking strain than that of any other plant, its tenacity being duo, so it is thought, 
to the method of coagulation. Once established, Mtwen requires but little care, 
and rough weeding will suffice. It is, however, liable to several jjests, more Protection 
especially canker, and lias to be protected from browsing animals (deer, etc.) Necessary, 
when in the young jJantation stage. The trees may bo tapped when about six Si.x-year-old 
years old, but they come into full bearing in eight to ten years. Success is closely Tappings, 
connected with the methods of tapping and curing pursued ; absolute cleanliness 
is indispensable. The bark of the trees about to bo tapped should be first Metliod of 
cleaned and the V-shaped cuts on the perpendicular central channel made witl? Tapping, 
decision and thoroughly cleansed before the milk begins to flow. Dust, sand and 
other impurities greatly lower the value of the rubber, since they can with diffi¬ 
culty be subsequently removed. Deliberate adulteration once proved will 
permanently ruin a plantation or source of supply. 

INDIAN ACCLIMATISATION .— This rubber tree has been successfully culti- Indian 
vated in Morgui and Tavoy. It has also been fully acclimatised in the south- Produc- 
wost districts of Ceylon, whore so much attention heis been paid to the pre- tion. 
paration of tho rubber that it has actually fetched a higher price than that 
from the indigenous home of the plant; but while, owing to its purity, it is 
valuable for waterproofing, it seems to lack the tensile strength of tho rubber 
of Para. 

Burma .—In the Dictionary will be found a brief review (an abstract from History. 
Thiselton-Dyer’s report) of the historic facts regarding the introduction of 
this plant into Asia from seed germinated at Kew. The first endeavours 
in Burma date from a small consignment of plants sent to Merg^ai by Sir 
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George King in 1877. A second consignment was obtained in 1879 from Ceylon. 
In 1884 some of the better established plants began to seed, and an acclima¬ 
tised stock of seedlings was thereby obtained. Manson, in his Short History 
of the Mergui Rubber Plantations of that Province, has carried the record to the 
present date. In May 1900 sanction was accorded for the gradual formation 
of a plantation of 10,000 acres oi Mt^vea trees. This was to bo located, 5,000 
acres in the Sandawut reserve and a similar area on King Island. The work 
was started in 1901 by 40 acres being planted out, 12 by 12 feet. By 1904, 
1,518 acres had been planted, and the operations have since been \ igorously 
prosecuted, annual extensions taking place according to the scheme sanctioned. 
The purpose in view has been to demonstrate tlio coniinorcial possibilities of this 
rubber cultivation in Mergui. Already 929 lb. of rubber have been produced, 
and the nurseries, according to the last report, contained 600,000 plants, with an 
mldition of 100,000 self-sown seedlings in the original experimental garden. In 
the Anniud Report Forest Administration of the Tenasserim Circle (1904-5, 
31-3),vW. F. L. Tottenham, Conservator of Forests, gives the results of a 
further year’s efforts. The total amount of dry rubber collected during 1904—5 
was 1,450 lb., of which 54 lb. 6 oz. were collected during the rains. The cost of 
collection came to about 11 annas per lb. 'I’lie area was intended to have been 
extendo(l by 1,250 acres, but owing to an outbreak of cholera only 818‘G6 acres 
were tnlded to the plantation. Of that expansion 736 87 acres wore in Mergui, 
and 81-78 acres on King Island. The conservator of the Northern Circle {l.c, 52) 
says that iivrva lias not proved a success in the Katha Division. Hooper {Rept, 
lAibor. huL Mus. (Indust. Sec.), 1906-7, 6) mentions the result of examination of 
a sample taken from a white-ant’s nest {Ternn-s nanttiti). The rubber was of great 
excollonco, the rosin having apparently boon extracted by the ants. 

''J’hus, then, it may fairly be said that Brandis, who early foretold success 
for 'renasserirn rara-rul)ber cultivation, has boon abundantly confirmed, and 
the future seems destined to see large dovolopmonts. Already i)rivate enterprise 
is engaged in the business, and doubtless when the possibilities in this direction 
of its forest property have been fully established, Government may withdraw. 
{Ind. For., Sept. 1905, xxxi., 330-4). For methods of propagation and systems 
of tapping tho trees, consult the technical publications, more especially the 
circulars issued by tho Director of the Koyal Botanic Gardens, Ceylon. 

South India. —A good deal of interest has recently been taken in the possi¬ 
bility of Travancore and oven of Mysore becoming hopeful localities for Para- 
rubber cultivation. It is said by planters and others tliat thousands of acres of 
heavy forest-land, below 1,000 feet in altitude, exist that possess rich soils and a 
hl)eral rainfall, eminently suited for rubber, but which at present are valueless 
because not put to any purpose. Some progress has, however, boon made, but 
taking South India as a whole, Para rubber has not so far been the unqualified 
success antici[)ated. A writer in tho Madras Mail (March and April, 1905) 
s<M.>ms to take a hopeful view, however, and tho subject has by no moans been 
abandoned. 

Bengal and Assam. —Considerable efforts have been made to organise Para- 
rubbor plantations in Northern and Eastern India, but with little oncoirragement 
so far. Tho trees have been planted out in Kursoong, Jalpaiguri and Buxa, but 
tho reports of tho Forest Department cannot })e said to bo favoirrable. [Cf. 
Mann, Cult, of Para Rubber in North-East Ind., in Agri. Journ. Ind., 1907, 
ii., pt. iii., 273-6.] 

[Cf. llobert Cross, Rept. Tnvestig., 1877, reprinted in Ind. For., 1879, iv., 
5-26 ; Notes on same, l.c. 1882, viii., 62-5; Temple, The Rubber Industry in 
Amazonas State, Dipl, and Cons. Repts. Brazil, Misc., 1900, 630 ; Agri. Bull. Straits 
and Fed. Malay States, 1903, ii., 99-105 ; Willis, Circ. Roy. Bot. Card. Ceylon, 1898, 
No. 4, 23-36; 1899, 105-68; Kew Bull., 1898, 241-77; Morris, Cant. Led., l.c. 
750-60 ; Mukorji, Handbook Ind. Agri., 1901, 485-9 ; Stanley Arden, Rept. Fed. 
Malay States, 1903 ; Agri. Bull. Straits and Fed. Malay States, 1903, ii., 1-4, 
44-8 ; Thiselton-Dyer, Ten-year-old Trees, 70—1 ; Rodrigues, The Heveas or 
Seringueiras, 12-6, 67-61 ; Pears, On Preparation of Crude Rubber, 1904, iii., 
119-20, 169; De Indische Mercuur, 1904, 309-10, 327-9, 330, 439-40; Agri. 
Bull. StraiU and Fed. Mai. States, 1904, iii., 311-9, 339-88, 405, 412-8, 441-2; 
Hawaiian For. and Agri., 1904, 290-1 ; Trop. Agrist., 1905, 446-8 ; Jolmson, Cult\ 
and Preparation of Para Rubber ; Tromp de Haas, Results of Exper, Tappings 
of Hevea Brasiliensis, in Cult. Econ. Card. Tjikeumenh, 1900-4, transl. in 
Agri. Bull. Straits and Fed. Mai. States, Aug. 1905, iv.; Bull. Im/p. Inst.^ 
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1904, ii.. No. 3, 187-91 ; Agri. Bull. Straits and Fed. Mai. States^ 1905, 1-3, 

71-7, 226-30 ; Cook, Cult. Cent. Am. Rubber Tree^ U.S. Dept. Agri. Bull., No. 

49 ,* f West Ind. Bull., 1906, v.. No. 3, 210-6; Trop. Agrist., 1906. xxv., 216-21, 

306-36 ; Wright and Bruce, Fara Rubber in Ceylon, Agri. Journ. Roy. Bot. Card. 

Ceylon, 1906, iii., 55-86 ; Utilisation of Para Rubber Seed-oil and Cake, in Bull. 

Imp. Inst., 1903, 166-9; 1904, 22-3 ; Tschirch, Die Harze und die Harzbeh'dlter, 

1906, 993-1005 ; Butler, Disease of Rubber Trees, in Agri. Journ. Ind., 1906, 
i., pt. hi., 260-1 ; Sly, Rubber Exper. in Bomb., 1906, i., pt. iv., 415 -6 ; Rubber 
Exper. in Bomb., 1907, ii., pt. i., 80, 85-92; Wright, Cocoa, 1907, 77-8 ; Wright, 

Rubber Cult, in Brit. Empire, 1907, 18 -9. 

Landolphia Kirkli, Dyer, and L. owariensis—East and West African Rubbers; 

Apocynacb.®. a genus of climbing plants, met with in Africa, of which several iv., 372-4. 

species afford rubber. To Sir John Kirk is duo the honour of having first directed AfVican 

attention to these plants. Sir George King, in the Annual Report of the Royal Rubber. 

Botanic Gardens of Calcutta for 1880-1, reported the germination of seeds obtained 

through Kirk. The plants unfortunately, however, 8ubse<piontly died. At the 

Nilambur plantation of the Nilgiri hills, further efforts were made to acclimatise 

this plant. About the same time thirty-four plants wore reported as doing well 

in South Malabar. In the report of the Government Botanic Gardens, Bangalore Introduction 

(1897-8), it is spoken of as growing like a weed. In the Report for 1902-3, India. 

Cameron wrote : “ Much nonsense has been written lately concerning a new rubber 

plant M.umioiphia Thotiouii found on the Ercnch Congo.” . . . “ The latex of this 

little shrub, which is only half a foot high, is chiefly stored in the root.” “ The 

African genus ijnnaoipuin promises to bo a large one, and doubtless all the species 

may be found to contain latex. We have one or two species on trial which grow 

well. But as climbing plants they are not, in my opinion, very suitable for rubber- 

farming in this country.” Manaon {l.c. 8) observes that the Landolphiaa have 

recently been tried in Mergui and in the Rangoon Division of Pegu Circle. {Of. Ind. 

For., 1882, vii., 233-7 ; 1897, xxiii., 61-3; 1900, xxvi., 129-34, 313-30; Annals 
of Botany, 1900, xiv., 203 ; Christy, New Comm. FI., No. 1, 8-10, and plate ; 

No. 6, 64-6; Kew. Bull., 1899, 3.5-9 ; jVlorris, Cant. Lect., l.c. 1898, 773-6, 

779-82 ; Sadebeck, Die KuUergew. der Dcut. Kolon., etc., 1899, 270-7 and plates ; 

Rev. dea Cult. Colon., Feb., 1900 121 ; 1901, 218 ; 1902, 75 ; Bull. Econ» Madag., 

1902, 143, 145-6, 251 ; Imp. Inst. Tech. Repts., 1903, 152-4 ; Jumolle, Les FI. 
d CaouL et d Gutta, 1903, 284-352 ; Agri. Journ. Natal, 1903, 25 ; Bull. Im/p. Inst., 

1903, 68-71, 168-9; 1904, 94-5; suppl., 95-6, 105-6, 153-6; 1905, 221-2; 

Bull. Imp. Inst., 1905, iii, 14-8; De Ifidische Mercuur, Juno 1904; Tschirch, 
l.c. ii., 1013-4.] 

Manihot Glazlovif, ^////. Arq. ; Euphoubiace^. Ceara Rubber, Scrap Rubber, D.E.P., 
Manicoba Rubber. Cross described the tracts in Brazil where ho found this iv., 374-8. 
plant as possessing a dry arid climate for a consideraVjle part of tlio year. The Ceara 
rainy season, he says, begins in November and continues till May or June, Rubber, 
though there are occasionally almost rainless years ; the temperature ranges 
from 82° to 90° F., and the altitude is about 200 feet above the level of the 
sea. Ceara is a coast town in lat. 4° S. 

In the early experiments at acclimatisation of rubber trees in India (1876 
and subsequently) it was ascertained that while Ceylon had better bo treated 
as the centre of the experiments with and fasti it ou rubbers, Calcutta 

might with advantage be made the depot for Ceara. Sir George King accor- 
ingly wrote, in the Annual Report of the Royal Botanic Gardens of Calcutta for 
1880-1, that the Ceara rubber trees continue to grow vigorously, and a few 
are now beginning to yield seed. In the same year, in the Annual Report oouth India. 
of the Botanic Gardens, Nilgiri Hills (Barliar), it is said that the Ceara trees are 
now completely established. Lawson, for example, wrote that Ceara trees ‘‘ grow 
very rapidly, and to all appearance thrive well; but I have been wholly unable 
to extract rubber from them in anything like a paying quantity, and every one 
else hitherto has also failed.” In the report for 1890-1 the record is made of 
eight trees having been tapped for rubber. In the Report of the Conservator of 
Forests, Madras (1891-2) it is stated that in North Malabar this rubber tree 
grows like a weed and some of the trees are 46 feet high. In 1896-6, 309 
trees were tapped in South Malabar and gave an average of 1 oz. pej' tree of 
dry rubber, valued in England at 1«. 6d. to la. 9d. per pound. Mr. R. L. Proud- 
lock, in 1898, tapped a tree eighteen years old in the Barliar garden, and by a 
single tapping obtained 2J oz. of dry rubber. Ceara, he adds, is quite at 
home and will grow almost anywhere on the Nilgiris up to 4,000 feet in al- 

657 42 



INDIA-RUBBER 

PARAMBRIA GLANDULIPBRA RUBBER-YIELDING PLANTS 

Milk Creeper 

titude. Mention is often made of a fairly extensive cultivation in South 
batore. C-arneron (Superintendent of the Botanic Gardens, Bangalore) has 
repeatedly reported on this rubber. Experiments were commenced with it 
as early as 1879. After enumerating the production and distribution of seed 
from the gardens during the past twenty-five years, he adds that Ceara 
riibljer is now tolerably common in many parts of the Province. In a report 
j)ubliHlied in the Mysore Ckizette, April 1904, ho further gives useful particulars of 
planting, propagation and tapping of the trees. In the Forest Dept. Reports 
of Hurnyi mention is made of successful acclimatisation in Mergui. In 189G a 
\alnation of 2s. a pcjund for the rubber was obtained. 

F.xprrionco hardly necessary to <loal with other reports since enough has already been 

■ furnished to give a fairly satisfactory conception of the efforts made and results 

attained in India. Tbit it may bo useful to conclude with the following as in- 
di(‘ating tho opinions liold by experienced scientific authorities in Europe :—The 
summarises tho results obtained somewhat as follows:—1. Tho plant 
is readily propagated by seed or cuttings. Seeds are abundantly produced in 
almost every jiart of tho world where the plant has been introduced. Sowing 
in the permanent jxisition is universally adopted in Brazil. 2. The Ceara rubber 
])lant is very hardy, a fast grower, free from insect and fungoid attacks, requires 
little or no attention when once established, and thrives in poor, dry, rocky 
soils unsuitc'd to almost any other crop. Largo plantations only are likely 
to ])ro\'(3 ri'munerativo. 3. It produces a good class of rubber, second only to 
tho b('st l^ara. The yield is small per tree, but a return is obtained earlier than 
from any otlx'r H])ocie8. Under skilful treatment tho trees may be tapped twice 
y(*arly, and last in a jiroductive state for fifteen to twenty years. 4. In spite, 
therefore, of tho af)parent want of success in Ceylon and other countries, tho 
inen'using importance of rubber suggests a reconsideration of tho merits of this 
interc'sting plant. 

SUrdi Both in India and Burma mention is made of the fact that the large starch- 

yielding tuberous roots of this tree have been discovered by the wild pigs, 
and considerable damage done by them in seeking out and devouring 
the tulx^ra. 'J’his fact suggests the possibility of these starch-yielding tubers 
l)ecorning an additional source of revenue, should an extended cultivation take 
place. \Cf. (Jross, Tnd. For.. 1879, iv., ‘27-45; Notes Ceara Rubber in Ind. 
For.. 188‘2, viii., r)8-t)l ; 1897, xxiii., 45(5-8 ; 1898, xxiv., 400-1 ; Proc. Madras 
Hoard Rev.,i)vt. 1894, No. 71‘2; Nov. 1897, No. 914; 1899, No. 518; Aug. 
1901, No. 900; Morris, Cant. Lect.. l.c. 1898, 705-70; Kew Bull., 1898, 

1 15; Comm. Circ.. 1897, No. 8; 1901, No. 4; Rept. Bat. Card. NiC 

girl Hills, 1902,8; 1902-3,9-12; 1903-4,5-8; Imp. Inst. Tech. Repts.. 1903, 
147-8; 'Tschirch, l.c. 1900, ii., 1000-7; Rubber Exper. in Bomlxiy, in Agri. 
Journ. Ind., 1907, ii., pt. i., 80-1 ; Wright, Rubber Cult, in Brit. Empire, 1907, 
21 2; Wright, Cocoa, 1907, 79.] 

D.E.r., Parameria glandullfera, Benth. , ArocvNACEyT:. The Talaing Milk Creeper. A 

iv., 301. large climbing evergreen shrub of the borders of tidal forests on tho sea coasts 

of Tenasserini and the Andaman Islands. It is known as talaingzok in Burma. 
It would appt'ar to have sometimes boon confused with U’illmtghhviit etlttHn. 
'The milk is obtained by a somewhat destructive method of cutting tho stem 
into short lengths, mid allowing the milk to drain into vessels containing water 
at a temperature of 104” to 122” On agitation tho milk coagulates. Tho 
I’ropaKiitioii. plant may be propagatt'd by cuttings with great facility. The yield seems to 

yield. he remarkably high and the rubber of fair quality, perhaps equal to that of 

t’ivnn rhiHtiva. }loo})cr {Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) gives 
t he analyses of three samples examined. They contained 92*39, 95*1 and 96*7 

per cent. caoutchouc. A sample from tho Andaman Islands ho found (Z.c. 

1905-0, 25) contained 92*5 per cent, of caoutchouc, 6*4 per cent, resin and 

1 •() p('r cent. ash. In spite, therefore, of all that lias been said to the con¬ 
trary, this source of rubber seems worthy of more careful consideration than 
has as yet bei'ii met(‘d out it, and it .seems probable that some cheaper 

Motlioii of and more economical process of collection might be devised than that practised 

(\)lltvtioii. pn'sent, while tho cost may bo brought within permissible commercial 

limits. 

In this connection it may bo added that the percentage of ash is an important 
factor in determining tho values of rubbers. The following average returns 
may, therefore, bo of interest:—Para rubber, 1 to 2*5 per cent, ash; Ceara rubber, 

2 to 3 per cent, ash ; As.sain rubber, 4 to 0 por cent, ash ; Parameria rubber, 
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6"4 per cent, as'i in dry rubbers. [Of. Wright, Rubber Cult, in Brit. Empire, 

1907, 28.] 

Rhynchodla WaUlchll, Benth. ; ApoCYNACE>ffi. A lofty evergroon climber of 
the Sikkim Himalaya at altitudes of 2,500 feet, also met with in Assam, Sylhot 
and Ilurma. Attention has recently been directed to this plant as a now S(^iireo 
of rubber by Mr. llearsoy of the Forest Service, Burma. A sample of the rubber 
was furnished in August 1903 by the Reporter on Economic TiodiKits to Thof. 

W. R. Dunstan for examination. The report, dated May 1901, show.s the 
rubber to contain 89*0 per cent, caoutchouc, 6*7 per cent, rosin, i :! per cent, 
dirt, and 0*51 per cent, ash (included in the dirt). Tt is thus nf gooil (puility, 
but about 1-5 per cent, of the caoutchouc was insoluble in the \Hual solvxmts. 

The brokers’ report on the sample was to the effect that, at prt'sont prices, it 
wovild realise 3.s. Od. por lb. Dunstan then adds that if sup}>Iicd of similar ^ 
quality to tho sample examined, it would always sell readily. 

Sapium biglandulosum, MucU. ; EurHORUiACE,®. Yields Colombian Scrap or 
Virgen Rubber from British Guiana and also Bolivian Rubber. [C/. Kcuy Miia. 
a Hide, 1907, 189.] 

Urceola elastica, Roxb., and U. esculenta, Benth. {Ghmmnnesia esculcnta, A. !)(!.) ; D.E.P. 
AroOYNACE^. These climbing shrubs yield caoutchouc of good quality. The |y^ 361-3. 
former occurs in Malacca and Penang and tho latter in Burma; common all 
over Pegu and met with in Martaban and Tavoy. It is known as kycipantKj 
(Burma) and tophet (Karen). 

This rubber appears to have been first described by Dr. Tliomson in 1858, 
subsequently by Mason (I860), and in 1874 Strettell wrote a specnal illustratetl 
pamphlet on tho subject (The Caoutchouc obtained from Chavannesia es'culenta). 

Sir W. T. Thisolton-Dyer, as in the case of all tho other rubber-yielding plants, 

contributed largely towards the development of our knowledge of tho present 

species. The Forest Administration Reports of Burma contain, almost yearly, 

numerous brief references to it and its rubber. In 1897-8, for example, mention Burma Supply. 

is made of 2,342 plants being in tho Palon and Kimpadi Plantations of Rangoon, 

which wore started in 1874. Perkin (Circ. R.B.G. Ceylon^ 1899, 162) observes 

that “ the latex from tho thin stems, such as bear the leaves or have recently 

shod them, forms a sticky substance when moulded between tho finger and 

thumb. Tho plant resembles iuHtiUoa in this re.spoct. Tho latex both from 

the pith and the cortex of the young stem is sticky, hence it looks as if the triio 

caoutchouc is only formed in tho secondary bast.” Manson (^.c., reprinted as 

Comm. Cire.y 1901, No. 4, 12) gives many useful particulars. 

In the Proceedings of the Government of India (Forests, Juno 1904, No. 5, 

18-9) a collection of official communications has been brought together, 
extending from May 1903 to January 1904, that gives tho most recent ex¬ 
perience and results in tapping tho t rv«>oin plants in tho special plantations iia'^uUs. 
of this species. They can hardly be regarded as conclusive, tliough highly 
instructive. On March 21-5, 1900, 469 creepers were tapped, each with 
thirteen cuts, and tho yield came to 11-454 lb., which was not weighed till 
April 20, 1903. This cost Rs. 29, or Rs. 2*53 por pound. Tho second tapping 
took place on December 14-24, 1900, of 508 creepers, each receiving 30 cut s 
and yielding 9-853 lb. of rubber, which was weighed on January 25, 1901, and 
estimated to have cost Rs. 51-4 or Rs. 5-20 per lb. The writer of tho report 
accordingly comes to tho “ conclusion that tho cost of collection of the rubbtw 
of Chavannosia is prohibitive, and that no profitable industry can ever bo 
developed in connection with it.” But as if to show that tho experiments con- ludi^'onous 
ducted and the conclusions drawn from those cannot bo regarded as final, no i’loductiun. 
adds that in tho Mon Valley in Minbu district the monopoly of collecting rubber 
from Chavannosia is sold annually by auction for Rs. 250. It is thus clear 
that better results can be and are obtained than in tho special plantation of 
this plant near Rangoon. Subsequent experiments seem to show that tlio 
tappings mentioned are not necessarily conclusive of what can bo done at the 
plantation. 

Dunstan, reporting in May 1903 on samples of this rubber, furnishod Valnalioa. 
to him for that purpose, observes that this plant yields ” a rubber which 
promises to bo of some commercial importance, especially if it can bo for¬ 
warded in large consignments of the quality reprovsentod by tho samT)le now 
reported on.” The analysis showed caoutchouc 81*8 per cent., resin 7*5 per 
cent., dirt 10-7 per cent., and ash (included in dirt) 1-8 per cent., calculated on 
dry rubber. The commercial experts consulted compared the rubber with 
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Tonquin, and gave its valuation at 28. to 28. \d. per lb. Dunstan then 
“ This material is evidently deserving of further attention. The AgrwuUural 
Ledger (1903, No. 10) gives the results of additional chemical mvestigations 
conducted by Leather, as also a note by Mr. S. Carr, Deputy C<mservator of 
Forests, in which the methods of collection of the latex are described. 

Subsequent samples were forwarded to the Imperial Institute for examination. 
It was reported that three contained so high a percentage of resin as to throw 
doubts on their being correctly determined botanically. The others showed a 
high percentage of good caoutchouc, and wore valued in 1904 at from 3^. 
to 48. a lb. [Cf. Morris, Cant. Lect.^ l.c.^ 1898, 792; Bull. Imp. Ifist.y Sept. 
29, 1904, 156-9 ; Wright, Rubber Cult, in Brit. Empire^ 1907, 28-9.] 

Wllloughbela edulls, Roxb.; Apocynace^\ The thitchanknwey possibly also 
tulaingno of Burma, and the lati-am of Bengal, is an immense climber met 
with in the forests of Assam, Sylhot, Cachar, Chittagong, Pegu, and Martaban. 
It yie^ls a large edible fruit, which from a general resemblance to the mango 
has suggested tlie name “ climbing mango.” At one time high expectations 
were entertained regarding ii'iiiutnjhheia rublier. It has since transpired that 
much of the rubber in question will have to be transferred to other genera, 
and that so far as tlie Indian species is concerned ( ir. t tiniis), it must bo no 
longer considered as a (Caoutchouc-yielding plant. Recent investigations con¬ 
ducted })y Dunstan liavo shown, for example, that the very high percentage 
of resin (in some saniphw 84 (> per cent, with only 10‘8 per cent, caoutchouc) 
necessarily exclude it from consideration as a rubber. [Cf. Wright, l.c. 29.] 

Trade in India-rubber and Caoutchouc Manufactures. —Such 
particulars (p. G54) as can be procured regarding the production 
of caoutchouc in India have been given. It remains to exhibit very 
briefly the trallic in rubber manufactures. There are no local (Indian) 
manufactures, so that the supplies of goods are drawn exclusively 
from foreign countries. In 1876-7 the imports of raw caoutchouc and 
of india-rubber manufactures collectively were valued at Rs. 1,27,759 ; 
twenty-five years later (1900-1) they came to Rs. 6,05,594; in 1903-4 to 
Rs. 7,03,003 ; in 1905-6 to Rs. 7,78,905 ; and in 1906-7, Rs. 10,04,782. 

It may be here added that the imports into Great Britain during 1902 
came to 419,375 cwt., valued at £5,180,262, and in 1906, 607,077 cwt., 
valued at £9,966,620. Of the last-mentioned amount Brazil alone con¬ 
tributed 253,918 cwt., and the total from British Possessions was 90,453 
cwt. The exports equal about one-half the supply (330,252 cwt. in 1906)— 
the country which takes the largest amount being the United States 
(126,969 cwt. in 1906). 


D.E.P., 
iv., 383- 
409. 
Indigo. 


Improvement 
by Selection 
of Stot'k. 


INDIGOFERA (INDIGO), the Dye-yielding* Species. —A 

genus of LeguminoS/E which comprises some 300 species, distributed 
throughout the tropical and warm temperate regions of the globe—India 
having about 10. AV’estern India may be described as the headquarters 
of the species, so far as India is concerned, 25 (thus fully half) being peculiar 
to that Presidency. On the other hand, on the eastern side of India (the 
])rovinces of Bengal, Assam and Burma) there is a marked decrease in 
the number of species but a visible increase in the prevalence of those that 
are met with. It is possible, moreover, that many more species afford 
indigo than those specially cultivated for the dye. Accordingly, culti¬ 
vation of richer dye-yielding stocks has been urged as one of the most 
rational methods of improvement. [Cf. Watt, Anal. Trade and Comm, 
of Ind., Madrasy 1899, 4.] This is of supreme moment in the crisis that 
has overtaken the industry. Prain and Baker (Notes on Indigofera, 
Journ. Bot.y 1902, xl., 60-7, 136-44) have furnished a very instructive 
paper, which has already proved of the greatest practical value. So also 
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Leake (The Localization of the Indigo-'producing Substance in Indigo-yielding 
Plants, Journ, Roy, Hort. Soc., 1905, xxix., pts. 1-3 ; Annals of Botany, 

1905, xix., 297-310) has devoted much attention to the selection of stock, 
and the practical results to be attained thereby. Space cannot be afforded 
here to do more than review very briefly the salient features of these and 
other special studies. This will be attempted while following the usual 
rule of treatment in alphabetical sequence of scientific names :— 

Indlgofera Anil, Unn. ; Mant. PL, 1771, 272 ; Prain and Baker, Lo. 137-40. 

This South American species is grown in Burma, Eastern Indo-CIiina and Southern 
China, but never, so far as we now understand, in India proper. Moreover, 
there would appear to be three very distinct varieties (or porliaps more correctly 
distinct species, closely allied to #. .i uu) that have to be dealt with in this position. 

These are:— 

(a) I. truxillensis, H.B.K. ; I. tinctoria, var. oligophylla, DC An American 
species and very common plant. It apparently was the form chiefly cultivateil 
in the West Indies during Sloane’s time, and is the wild indigo of West Indian 
writers, {[i) I. Anil, Linn., uar. polyphylla, oc. ; I. stiffruticosa. Miller, Card. Diet.^ 

1768 (ed. viii.), No. 2. This is the cultivated plant— Xivhqvilitl pitzahac of 
Hernandez (Nom. PL Hist., 1651, 108), the wild form of which is the jr. guntimHUt , 

Lunan {non Linn.). (y) I. Anil, Linn., uar. OrthocarpS, DC. 

I. argentea. Barm, {non Linn.), FI. Ind., 1768, 171, an Indian plant that is quite 
distinct from i. artit tiiaitt. though often confused with it. 

I. arrecta, Hochst, {Schimp., Herb. Abyss. PL, n. 1923, non Benth), in Natal-Java. 
Richard, FL Abyss., i., 184. The Natal-Java Indigo. This is the well-known 
degendeg {dek indig) of Abyssinia and the chief indigo-producing species of Africa 
outside the area occupied by r. HvtivuUnfa. It is now largely cultivated in Java 
under the name of Natal Indigo. Of Java, Prain (in a letter to Barber) says, 

“ In the beginning only i. tinctoria, probably introduced from India or Ceylon, 

was grown. This, however, towards the end of the seventeenth century, was 

replaced by i. natnatrana, which held its ground for a considerable time. In 

the West Indies and Brazil th" cultivation began with m. which was 

imported as ‘ Brazil Indigo.’ Later on, however, this plant was displaced by 

a native species i. trn.ciiicnsin, which soon was supplanted by another and better 

native species, t. .tnit. This species, i. .lull, has spread all over the world 

and is even now the most widely grown of the dye-yielding indigoes ; when it 

reached Java it displaced r. Hatnatrana. In the West Indies m. Ann finally Hfatory. 

met with a formidable rival in r. ynati tnaienHiH and in course of time the latter. Discovery. 

being recognised as a superior kind, was adopted in Java to the exclusion of i. a nil. Superior Stock. 

More recently in Java f. (fnatiitiaicnninhas been found to be less valuable than 

T. arrecta, and the latter has practically taken its place. The historical aspect 

of the subject therefore indicates the advisability of at least giving a trial to 

I. arrccta in Madras. It does not, of course, follow that the plant will thrive, 

but if it does, it seems clear that it is the best species to grow. In Bihar, whoro 

it has been carefully tried, there are objections to the plant which it is hoped may 

be overcome ; but in Lower Bengal it thrives much better than r. namatrana. 

The advantages of the plant are twofold. It gives much more loaf, being 
a much larger plant, and it is stated by those interested in the preparation of 
indigo to give a higher percentage of dye from the same weight of leaf.” 

The objections to which Prain refers have boon ably dealt with by Leake. 

The plant was found to germinate so imperfectly as to render its cultivation un¬ 
profitable . It has the same defect as clover, namely, the seed-coat is very hard 
(Bloxam and Leake, Ace. Research Work in Indigo, 1905, 33). What is, therefore, 
required is a machine that will scratch the seed-coat and thus facilitate germina¬ 
tion. Recently in the public press of India it has become customary to road of 
“ Natal-Java seed scarified and ready for sowing” (see p. 671). Bergtheil {Ann. Scariacd Seed. 
Rept. Imp. Dept. Agri., app., 1904-5) observes that the Java plant contains more 
potential colouring matter than do any of the plants ordinarily cultivated in 
Bihar. Mr. H. A. Bailey, who visited Java in 1899 on behalf of tho Indigo Im¬ 
provements Syndicate, was apparently the first person who pointedly directed 
the attention of Indian planters to this stock. F. M. Coventry furnishes returns Percentages, 
which would seem to justify the opinion that the Java plant shows an increase of Improvement. 

36 per cent, in the amount of green plant cut per acre and of 45 per cent, increase 
in vat produce, over the ordinary plant of the United Provinces, 
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IQ This is /. argentea, Linn., Mant. Pl.^ 
L articulata, Gouan, lllu»t., Uip - cceruUa, Boxb. Is the plant which 
273, non Burn. ; 1. sptca^, '' ,i ’w(rvnt still sometimes met with in 


n., 273, non mrm. •’ d Ecypt, still sometimes met with m 
yields much of the mdigo of A^ab Kistna highlands. 

Western India and as far to the o^ . Bombay Presidency, but 

Was formerly the species inost in Rajputana and Sind, 

nowadays is only occasionally Boen und TT„n-,iiton (1803-14) the Egyptian 
r,:,m says that in the time of Roxburgh f cnltivatlm) in 

indigo still survived as an Iwiiiin species (piobnbly esc j ■ 
liilnir, hui now it Kcoins to Iinvo quite disappeared from that region. 

I. longeracemosat Boium, Herb.; Baillon^ in Bull. Soc. Linn. Paris, ln8.>, pt. 
i., .'{QO ; Prain and Hakor, l.c. 144. In the letter by Prain, to which reference 
li.iM already been made, tliero occurs the following passage:—“In Madagascar and 
/an/ibar there is a species— t. t*nioora*‘eu$oMi, very distinct both from t. fittf- 
toria and from #. mittuittutua —that is valued by the people of these islands 
bt'yond^ail <lie ntlicr siiecies they grow, and they grow the following (a) and 
rhirfhf t. tttii, (b) less often f. finetoria, (c) occasionally /. mitntitmtifi, and (d), 
in the liiglilancls of Madagascar, r. Prain then adds that as long ago as 

1875 (i, Oil. Jk>ddoino found this very species both in Travancoro and Tinnovelly, 
and snbficqia'nlly it was found by Lawson in Travancoro. 

I. tinctorla, iinn.. sp. PL, 1753, 751. Prain and Baker establish two chief 
vari('(i(‘s of this species with several very distinct cultivated states under 
tii(‘,s(‘, some of whicli may have to be viewed as worthy of distinct spocitic 
jio.sitions. 'riie following abstract may bo regarded as setting forth tho salient 


jioints : — 

(a) ('(ir macrocarpa, OC. The special forms of this are:— 

'I’liK Wild Plant, apparently unknown to Linnanis or Do Candolle. It was 
found in Nubia by Kotseby in 1841, and specimens wliich agree with it in every 
essential have also been found in Central India. Regarded as a distinct species 
ils name would bo t. iteryil, VafSe. [Cf. Diithio, FI. Upper Gang. Plain, i., 255.] 
Miidr.'is st<Kk. 'riiii: SoiTTHKiiN ojt Madras AND Ceylon cultivated stock. This is the 


])limt dt'alt with by Linnanis in his Flora Zeylanica, and by Burmann in his Flora 
Inti ten. This particular form would thus appear to have boon early cultivated in 
Soutlicrn India, though rec<mtly it has very possibly boon completely displaced 
by #. sitBuatrano. “ It was and still is tho f. tluvtofia of the cultivators in tho 
Dutch Indies, where, however, the species is not now' much in favour. Specimens 
of this form, e\idently feral after escape, have boen eommunicated from many 
])lac('s both witliiii and beyond tho limits of tho area where it now is, or formerly 
ims b(‘('n in eidtivation.” Prain and Baker, from whom the above has been 
<l('ri\'e(l, add that they have scon specimens of this particular plant from the 
IMiilippine Islands; from North Queensland ; from the Laccadives, whore it is 
di'sci ibcd as forming thickets that cover a great portion of Kadamurn Island ; 
iinally from Merwara in Rajputana, where it is not, and probably never hat' 
been cMiltivntcil. U is a wild plant in Merw'ara, growing by the sides of ravines, 
and bears the vernacular name of jinjini. 

NcrMicni st.nk. 'PuK NoiiTfiKim Cultivated Form.— This is largely in use in Northern India 
from Ihhar and Ilrhut w'ostwnrd liy north to the Ihmjab, where its area meets 
tliat in which some form of t is grown, and southward to the Circars, 
where f. tiuvtaria occurs. This, throughout tho area specified, is tho plant 
known asTj//, and is tho form to which the name /. tinrtoria is applied. “ It 
is not exactly wind Linnicus meant by w. thtvtoria : it is, how'evor, precisely 
what Cacrincr intended by f. Mii»natra$ia, and w’hat Lamarck has figured as 
f. imUva, but Hot the same thing as the old M. imiiva of Miller, which is 
I. hirfuitn, L ” (Prain and Baker, l.c. 05). In tho Annual Report of the Royal 
Botanic (lardens, ('alcntta, for 1901-2, it is observed that while tho Dutch hold 
])oss('ssi(in <if Malabar this indigo plant, “apparently derived from tho Eastern 
.Malaya, came into use there.” Prain (in the letter above mentioned) observes: 
“ About that time, 108(>, there was cultiv'atod in Malabar a different plant, f. 
Mitimittana, which sooins to have been introduced a little later (whether from 
.Malabar or directly from tho Malaya cannot bo traced) into Bengal, where prior 
to its introduction, indigo w'as not growTi at all. This plant, which generally 
pas.ses under the name of f. tinvtin'ta, although it is not precisely the same as 
tlie true plant of that name, has now spreiul gradually westward and has driven 
out almost completely tlio cultivation of the Egyptian indigo.” “ But what has 
happened in Northern India has also happened more recently in Madras.” “ This 
is all the more remarkable, because in all the older collections, such as those of 
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Wight, Stocks, Law and G. Thomson, r. Mifitiafrfina was reported only from 
Malabar and theKonkan, the Coromandel plant being always r. tinctovUt proper.” 

It is also the form of i. tinctoria that was introduced from the East into 

the West Indies, and is the t. tinvtoria of Lunaii. If, therefore, it bo deemed 

necessary to give this plant a separate name and to remove it from being 

one of the cultivated states of r. tinvtoria, Linn., then it will have to bo 

called r. , Gaertn. In addition to India it also occurs in tropic^al 't ropical Africa. 

Africa and Formosa. It may bo distinguished from the soutlK'rn form by 

its leaflets, which are larger and ovatc-ol)long or oblong, instead of obovato 

or suborbicular. The pods are also (in i. mttttait'ana) shorter, thicker, and 

blunter at the apex, and are usually more numerous and straighter than 

in the Madras form (Duthio, l.c. 255). Leake has devoted mncli careful 

study to tlio cultivated races of this plant in relation to tem 2 )eraturo and 

rainfall. His conclusions regarding the seed sn]>]>ly will richly re 2 )ay careful 

perusal. 

(/i) uar. brachycarpa, DC. Tliis form lias been Kimt from Guatemala, Central Amciiai. 
America, Peru, etc. It is apparently not met with in India. 

Other Indlgo-^yhiding Plants ,—The Indigo of modern commerce is History, 
thus obtained from one or other of the species of IndUjofera discussed 
above. But species of Jndigofera are distributed throughout the tropical 
regions of the globe (both in the Old and New Worlds) witli Africa as their 
headquarters. And in addition to the Indigoferas several widely different 
plants yield the self-same substance chemically. Hence, for many 
ages, the dye prepared from these has borne a synonymous name in most 
tongues, and to such an extent has this been the case that it is im¬ 
possible to say for certain whether the nild of the classic authors of India gUa. 
denoted the self-same plant which yields the dye of that name in modern 
commerce. The word nild simply jneans dark-blue colour, and is practi¬ 
cally synonymous with kdla (black). It is often used adjectivally, such 
as in nilgao (the blue bun), nilopala (the blue stone or lapis-lazuli), 
nilarnani (the sapphire) and nilufar (the blue water-lily). Nila carries, 
too, the abstract “darkness,” and only becomes a substantive to denot(i 
the dye-yielding species of Indigofera at a c.omparatively recent date. 

Anil comes from the Arabic al-nil through the J^ortiigiicso, and should 
have been written annil. 

The woad of the early European authors (Isatis tinctoria) is grown woad. 
to-day in Centra Asia and has been so for ages past -a region where no 
species of Indigofera has been known to be grown (or possibly (iould be 
grown) as a source of indigo. The Sanskrit people may acc.ordingly have 
first made acquaintance with the indigo of Indigofera in India itself, and 
it is just possible that their nild may have originally been the woad, whicdi 
with the ancient Britons was used, like the indigo of the American 
Indians, to dye the skin and hair. Complex and difhcult though the 
art of dyeing with Indigo may be, it is thus more intimately associated 
with the early human race than any other known dye or pigirent. 

And in India it would appear that a far larger number of plants are VArioua 
regularly resorted to as sources of this dye than is the case with almost 
any other country in the world. In addition to fsfttis met with on the 
north-west alpine tracts and Afghanistan, mention has, for example, to 
be made of the rum of Assam and Central China {Strobitanthrs jiavvl- 
difolias, p. 1051); of the ryom (Marsilenui tinrtoria^ p. 774), found 
in the north-eastern tracts, a plant closely allied to the original indigo 
plant of Java ; of an indigo plant (Tephrosia purpurea) well known 
in Bombay and Rajputana and closely allied to one of the indigoes of the 
Niger and Egypt; of the Nerium or fola indigoes {IVrii/htla tinctoria^ 
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p. 1131) of South India, the plant which would appear to ^fBurm^a 

to the introduction of the species of ; of the go®® ^ 

(.su<3, as il,,m>,o»,a ; of Cochin-China 

and of North China and Siberia (roliff/otiinit tnictornihi). These and 
many others arc plants which have been, or are being, used as sources of 
this particular dye in some parts of India. Is it to bo wondered a , 
tliorofore, that the early records of the industry leave on the mind oi t e 
student the suspicion that the plant used in early times was, in all pro¬ 
bability, not always the indigo of to-day ? Not only has the modern 
industry shifted from Agra and Gujarat to Bengal, but the plant grown 
lias been changed completely. [Of. Joret, Les PL dans L Antiq.y etc.j 1904, 


ii., 271, 345-6.] ^ 1 -1 1 • 

It I nay serve a useful purpose to rjuote in some detail and in 

seijuence of date a few of the more instructive accounts of the indigo 
industry of Tmlia. It is thus contemplated to concentrate attention 
on the Indian issues, and if possible to exemplify from past historic 
riMords and s(‘ienti{i(‘, e.v'pericnce the directions of possible economy and 
improvement. 

Historic Records of Indigo.— Peri plus of the Erythramn Sea (80 a.d.) 

(iM(('rincllc, transl., 17, 109) speaks of indigo as exported from Barbarikon, 
a, Skythian town on the Indus and the port for the metropolis—Minnagar. 
Marco Bolo (1298) gives a grotesque, though accurate, account of the Native 
indigo industry as soon by him at Coilum (Quilon). “ It is made of a certain 
Iforh which is gatlion'd, and (after the roots have been removed) is put into great 
vessels upon which t hey pour water and then leave it till the whole of the plant is 
d('compoH(Ml. '.riiey tluai put this liquid in the sun, which is tremendously hot 
there, so that it boils and coagulates, and becomes such as wo see it. (They then 
divide it into pieces of four ounces each, and in that form it is exported to our 
parts).” Athanasius Nikitin (1408) (a Russian traveller) speaks of Kanbat (Cam- 
bay) where the indigo grows. Vasco da Cama (1498), Varth6ma (1503), and 
Barl)osu (1510), who all visited Gujarat and the west coast of Bombay, make no 
iiK'ntion of indigo, from which circumstance it may bo inferred to have been a 
(’oiiq)aratively unimportant industry. Garcia de Orta (1503), however, gives a 
sliort acc’ount of its cultivation and manufacture in Western India. He calls it 
tlie Anil of the Arabs and 'Purks, the gdli and nil of Gujarat, and remarks that 
it is tested for jmrity by burning, when there .should be no sand in the residue, 
and by Ixaiig so light tliat it may float on water. Acosta {Tract, de las Drogas, 
1578, lOtl) (lescrihes the A7nl of Gujarat. Barrett (1584) mentions indigo from 
Ziiuli and Cambnia. It is not Hp)>arently referred to in Baber’s Memoirs^ 1519- 
25, and is but mentiom'd m the Am-i-Akbari^ 1590 (Gladwin, transl,, ii., 28, 41), 
as j)roduccd at Agra, Linschoten {Voy, E. I7id., 1598, i., 01-2; ii., 91) speaks of 
“ Aimil ” or indigo as it “growotli only in Cambaia and is there prepared and made 
ready, and from tlionco carried tliroughout the whole world.” So again, he says, 
An7iil or indigo by the Chiseratcs is called gali, by others nil: it is a costly 
colour and much caryed and trafiqued into Portingall: it groweth in India in 
the kingdom of C'ambaia : the hearbe is very like rosemary, and is sowed like 
otlicr hearhos, uml wlien the season serveth is pulled and dryed and then made 
wot to and beaten, and so certain dayes after dryed again© and then prepared.” (In 
]:)a.ssing it may bo liere pointed out that the passage just quoted implies that at 
tlio time Lin.schoten wrote, the dry-leaf process was pursued in Gujarat.) 

Francois L’yrard {Voy.E. Ind. (ed. Hakl. Soe.), 1001-10, ii., 359, etc.) repeats 
the account given by Linschoten. In The First Letter Book of the East iTidia 
Company, 1005 0, Bird wood and Foster quote a letter of instructions to pur- 
clia.se liidico of T.nlmr (Laliore), Serchis (Sarkliej, 5 miles S.W. of Ahmedabad) 
and Belondri (? Ballabi, a village 20 miles from Bhavanagar). Finch {Travels 
in India, in Purchas' Pilgrhncs, 1607, i., 429) affords the first definite conception 
of the indigo industry of India, or rather of Agra and Fatehpur Sikri, and 
from him perhaps dates the conception of the plant being an Indigofera :— 
” The herb Nill, groweth in form not much unlike Gives or Cich-pease, having a 
small leafe like that of Sena^ but shorter and broader, and set on a very shoi^t 
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foot-stalke, the branches hard and of a woodie substance like unto broome. It 
usually groweth not above a yard high, and with a stalke at the biggest (which 
is at the third yeare) not much exceeding a man’s thumbe. The seed is included 
in a small round codde about an inch long, resembling Foenigrcecumy save that it 
is more blunt at both ends, as if it had been cut off with a knife. It carryeth a 
small flower like that of Heart’s-ease, the seed is ripe in November, and then 
gathered. The herb onco sowne dureth three years, being cut every year in Grows for Three 
August and SepternVjer after the raines. That of one yeere is tender and thereof Years, 
is made NoteCy which is a weighty reddish Nill sinking in water, not come to his 
perfection : that of the second yeere is rich, and called CyereCy very light and of a 
perfect violet colour, swimming on the water: in the third yeere the herb is de¬ 
clining and this Nill is called Catteldy being a weightie blackish Nilly the worst 
of the three. This horbe being cut the month aforesaid, is cast into a long cistern, 
where it is pressed down with many stones, and then filled with water till it bo 
covered, which so romaineth for certain dayos, till the substance of the herbo bo 
gone into the water. Then they let tho water forth into another round cistern 
in the midst of which is another small cistern or center: this water being thus 
drawn forth, they labour with groat staves, like batter or white starch, and then Beating tho 
lot it settle, scumming off the clear water on tho toppo : then labouring it afresh. Liquid, 
and let it settle again, drawing forth the clear water, doing this oft, till nothing 
but a thick stubstance romaine : which they take forth and spread on cloth, to 
dry in the sunne : and being a little hardened, they take it in their hands and 
making small balls, lay them on the sand to dry (for any other thing would drink Balls dried luTlie 
up the colour), this is the causo of tho sandy foot. So if rain fall, it losoth his 
colour and glosse and is called Aliad. Some deceitfully will take of the herbo 
of all three crops, and stoopo them altogether, hard to be discerned, very knavishly. 

Four things are required in Nill: a pure graine, a violet colour, his glosse in the 
Sunne, and that it bo dry and light, so that swimming in the water, or burning 
in the fire, it cast forth a pure light violet vapour, leaving a few ashes.” 

Sir Thomas Roe {Embassy to the Court of the Great Moguly 1616, i., 270) speaks 
of the rise in price of Agra indigo and of tho sales being effected under churls (or Roo’s Account, 
fardles). The churl of Biana indigo has been computed as being equal to six 
maimds. Of the same year, Foster {E.I.C, LetterSy iv., 241) records the following 
curious passage:—” Indigo is made thus. In the prime June they sow it, which 
tho rains bring up about the prime September : this they cut and it is called 
Newtyy and is a good sort. Next year it sprouts again in tho prime August, 
w’hich they cut and is the best indigo, called Jerry. Two months after it sprouts 
again, which they c\it and thereof they make the worst sort ; and afterwards 
they lot it grow to seed and sow again. Being cut, they steep it 24 hours in a 
cistern of water ; then they draw it into another cistern, whore men boat it six oil mixed with 
hours forcibly with their hands till it become blue, mixing therewith a little oil ; Indigo, 
then, having stood another day, they draw off the water and there resteth settled 
at the bottom pure indigo (which some to falsify mix with dirt and sand) ; which 
they dry by degrees, first in cloths till the water bo sunk from it and it be curdled ; 
afterwards they dry it in roimd gobbets.” 

Here we have a distinct reference to the indigo plant having been grown for 
two or three years without being uprooted or re-sown. H. A. Bailey of Etawah 
describes the system that exists to-day in Shahabad, which in some respects 
resembles tho old method {E.I.C.y l.c. iv., 356). This system has long since boon 
abandoned in tho indigo districts proper, tho change possibly denoting new stovek, 
when that system was unnecessary. The ” Newty ” crop is doubtless the '' Notee ” « Newty ” and 
of Finch, both words being probably derived from naudhd (the young plant); Crops, 

and ‘‘ Jerry ” being the Gyeree^^ of Finch, both words doubtless being derived 
from jariy which would mean ‘‘sprouting from the root” {jar). With the change 
in the system of cultivation both these terms have become disused and forgotten. 

Mandelslo (TrareZ^, in Olearius, Hist. Muscovyy etc., 1638, 83-4) gives a most curious 

account of the cultivation and manufacture of indigo in Gujarat (Ahmeda- 

bad) which (as with Linschoten’s account above) involves acceptance of belief 

that the method of luanufacturo pursued was that known as tho Dry-leaf. His Liy-leaf. 

description of tho flower being like that of a thistle was either a mistake (the plant 

being confused by Mandelslo with Carthamus) or the plant used at that time was 

not Indigofera. The former seems the more plausible explanation. The passage Mandelslo’e 

may be usefully quoted in full:—“ The best indico in the world comes from about 

Amadabath from a village called Chirchees, whence^it {derives the name. The 

herb of which they "make it is like that of yellow Parsnip, but'shorter, "and^more 
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bitter, sprouting forth into branches like a Reed, and growing in kind years, 
six or seven foot high : the Flower is like that of a thistle, and the seed like that 
of Fenu-fjreek. It is sown in June and cut in November and December. It is 
sown but once in throe years, and the first year the leaves are cut off within a 
foot of the ground. The stalks are taken away, and the leaves are set adrying 
in tiio Sun, and that done, they are sot asoaking, for four or five dayes, in a stone- 
irough, containing about six or seven foot water, which is over and anon stirred, 
(ill such time as (ho wa(or hath auckt out the colour and virtue of the Iierb. 
’(’hat (lone, they let out the water into another trough, where they suffer it to 
setde for one night. The next day, all the water is taken away, and what is left 
in (he bottom of the (rough is strained through a coarse death, and is set adrying 
in (he Sun. And (liis is the best Indico ; but the country people adulterate it, 
by mixing therewith a c.ertain earth of the same colour. And whereas the good- 
ni'ss of this Drug is discovered by its lightness, they have the cunning to put a 
litlle Oylo into it, to make it swim upon the water.” 

” 'I'be second year, the stalk which was left the year before shoots forth 
odier leaves, but they are not so good as those of the first. Yet is this preferred 
before CJynifcij, that is, w'ild Indico. It is also the second year that they suffer 
some part of it to grow up to seeil. That of the tliird year is not good, 
anil conseijuendy not sought after by foreign Merchants, but is employed 
by the inhahitants of the country in the dyeing of their Cloaths. The best 
Indico is almost of a violet (folour, and liath somewhat of its smell, when 
burned. The Indoathdnn call it Anil; and after it hath been in the ground 
three years, they suffer the Land to lye fallow for one year ere they sow it 
again.” 

Terry says of Gujarat in 1622, “The indico wo bring thence is good, and 
a rich commodity. It is there made of leaves not bigger than those of our 
Gooseberry bushes, and the slirubs that boar those leaves are about their bigness. 
Those leaves tlu\y slip off from the small branches of those bushes, which grow 
with rouiul and full heads without prickles. The loaves thus stripped off, 
are laid in gr(>at heaps together certain days till they have been in a hot 
sweat ; (hen are (hoy removed and put into very great and deep Vessels fill’d 
vv iti i s\ifhcient quantity of water to stoop them in, where they leave their blue 
(imlure with th(‘ir substance; this done, the water is drained out into other 
exceedingly broad, but very shallow Vessels or Vats, made of Plaistor (like to that 
we call I'laister of Paris) which will keep in all the Liipior till the hot Sun in short 
lime (‘xtracts (ho moisture from it; and then what remains in the bottome, is a 
(!ream about oiu' (juartor of an inch thick, wliich suddenly becomes hard and dry, 
and (hat is our /adfco,the best sort whereof comes from Biana, near unto Agra, 
aiul a coar.s(ir sort is made at Cirkceac, not far from Amadanuiz ; about which two 
])la( es, are a very great number of those shrubs planted, which bear those leaves.” 
Gould (he plant hav'O boon Imligofcra ? The passage is taken from Petro Della 
\'alle {TniirU (ed. Hakl. Soc.), 1665, .lb?). Francis Dernier {Travels^ 1656, 28.3) 
makes mention of (he A}iil or Irulico of Delhi. Tavernier {Travels, 1670 
(ed. Hall), li., S-12) of all the early European authors gives perhaps the 
most detailed anil accurate accoimt. Ho discusses the production in Gujarat 
(Sharkej, .Vhmedabad, Surat, and Broach), of Golconda, of Agra (Biana, Indoua 
and Gor.sa) and of Bengal. Ho then adds that the Dutch Company convey the 
Bengal dye to Ma.sulifiatam, and that the Bengal and Gujarat indigoes can bo 
]mrehaseil at 30 per cent, less than that of Agra. The reference to a Bengal 
indigo at (he date in question is certainly remarkable. His account is too lengthy 
for quotation, but it will richly repay perusal. He describes the steeping vats, 
the use of oil, and the drying in the sun discussed by other travellers. Hove 
{Tours in (injcrat, etc 1787, 107-8) gives full particulars of several planta¬ 
tions visited by him. The plant, he says, was usually sown in the beginning 
of (he rains and sulfered to grow for two seasons. The first crop is cut at the end 
of (he rains and the last about March or April. So late as 1820 we road of indigo 
])lanling having existed in Gujarat, and a number of imused pits near old villages 
and among the buried cities of the Satpuda mountains bear silent testimony to 
(ho former important industry of indigo manufacture. Rhoede {Hort. Mai., 1678, 
i., 101-2, t. 54; ix., t. 30) gives a brief account of the indigo industry of the 
Malabar eojist and furnishes two pictures, which thus leave no doubt that the 
plant or plants to which ho alludes w'ere species of Indigofera. Sir W. Hedges, 
during his agency of Bengal, wrote a diary, 1681, which deals with his tours 
of inspection through Hughli, ^lalda, Dacca, Balasore, etc., and discusses the 
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articles of morchaiidiso there met with. It is noteworthy that he makes no 
mention of Indigo. We are thus led to believe the cultivation and manufacture 
of indigo, which in time became one of the most important of Bengal industries, 
could not have existed in the districts visited by Hedges. But we learn it was 
established in lirhut originally by the Dutch, for wo read of their having owned 
the Singia concern in 1791. It would seem, however, from Tavernier’s allusion 
to Bengal indigo that a Native industry had existed a little earlier. But shortly 
after Hodges’ report a change was effected, owing to a Resolution of the Dirotdors 
of the East India Company. European planters were brought from the West 
Indies to Bengal to undertake the cultivation of indigo. In 1790 indigo factories 
were accordingly established in Joasore. Hardly, liowovor, liad the industry 
boon thus organised when it was ruined, for we read in Sir W. W. Hunter’s 
Imperial Gazetteer of India that “ English indigo planters have forsaken the 
districts of Hughli, the 24-Parganas, Dacca Fairdpur, Kangpur, and Pabna, 
now dotted with the sites of ruined old factories.” Tlie industry had thus been 
established and ruined in Bengal. 

It is perhaps hardly necessary to continue this series of quotations much 
further by supplying a correspondingly detailed selection regarding Africa, Egypt, 
the West Indies, America, etc. Tlie following may, however, be of value to 
persons interested in the history of indigo manufacture :— 

Rochefort {Hist. Nat. et Mor. des Isles Antilles, 1958, 98) speaks of the indigo n.K-hefoifa 
being produced from a plant which rises only about a foot and a half from tlio .-Vccount. 
ground. It has small leaves of a light green colour which turn yellow. The 
flower is reddish. It grows from seed, its odour is very disagreeable, unlike the 
Madagascar species, which has small flowers of a whitish-purple colour and a 
pleasant smell. Pomet {Hist. Gen. des Drog., 1694, 151-6; also Engl. od. with Pomot’s Account 
annot, from Lemert and Tournefort, 1712, 89-91) gives a brief description and an 
engraving of the plant, and these leave no doubt that it was an Indigofera. It is 
sown, ho tolls us, by the Americans in holes a foot distant, and in two months’ time 
the plant will be ready to cut, and if left for three months will yield both flower and 
seed. “ Indigo is a meal or flour,” he observes, “made by moans of water and oil- olivo Oil. 
olive out of the leaves of tlie anil or indigo plant; for there is a difference betwixt 
that made of the leaves and of the small branches. The choicest of the former 
sort is that which bears the surname of Sorquisso (Sarkhef).^' They cut the said 
herb with a sickle when the leaves begin to fall upon touching them ; and after 
they have stript them from the branches, they put them into sulHcient quantity 
of water, which is in a vessel called the stooping Vat, then letting them infuse UsoofVuls 
thirty-six hours ; after which they turn the cock in order to let the water run off, 
which is tingetl of a green colour, inclining toward blue, into a vessel of the nature (iiiurnin^ 
of a churn, which is worked by the labour of several men, by means of a Rouller Uoiitriva'iico. 
or Turner of Wood ; the ends of which rmi pointed, and are hooped with iron ; 
this they work “till the said water abounds with a lather, then they cast into it 
a little oil-olive ; to wit, one Pound into such a Quantity of the Liquor as will 
yield seventy pounds of indigo, which is the quantity now sold in a barrel; and 
as soon as the said oil is thrown in, the Lather separates into two parts so that 
you may observe a Quantity curdled as milk is when ready to break ; they 
then cease churning and let it stand to settle, which when it has done some time, 
they open the Pipe or Cock of the Churn, in order to lot the water clear off, that 
the meal which is subsided may remain behind at the Bottom of the Vessel like 
clay or Loos of Wine. Having decanted it thus, they put it into straining Bags straiiuiii» 
of Linnen to separate what water was left, then they convey it to the Chests or 
Boxes that are shallow to dry it, and being dried, it is what we call Indigo.” 

Pomet furnishes (plate 35) an admirable picture of an indigo factory which shows 

the water tank, the steeping vat, beating vat and evaporating vat. The mechanical 

contrivance for churning or beating the liquid is also shown, but the author 

makes no reference in the text to his plate, and it would appear accordingly to 

have been copied from some still earlier author. Pere Labat ( Vog. aux Isles de i’6ro Labafs 

Tj Amerique, 1724, i., 90-9, t. 90) gives a long and interesting account of the indigo 

industry which was translated into English by Philip Miller and given in his 

Gardener's Dictionary (1st ed., 1731) under the name Anil, from the belief, 

apparently, that it was fully representative of the industry as a whole. But 

Labat deals very nearly exclusively with the indigo of Martinique, and his 

description, like that of Pornet, is more characteristic of the Antilles and 

the West Indies than of India proper. In two months’ time, says Labat, 

the first crop of cuttings can bo taken, and if the rain continues, subsequent 
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nuttitif!;s may be made every six weeks, and the plants continue to bear for 
two years. . 

Browne {Hist. Jam., 1789, 302-5) describes two forms—the wild indigo and the 
Cnatiuinla indigo. Ho views the wild as only the siirvival of a still earlier cultiva¬ 
tion, the buildings of which often “remain very perfect to this day.** Bro\megives 
jotcrosting particulars of the “best engine ” seen by him for beating; this was in 
design much the sat no as some of the contrivances patented in India a century later. 

is one of the first authors to mention the use of heat in drying the indigo. 
“ The Magma or mud ” is by some put into a cauldron and heated over a gentle 
fire, but not so far as to l)oi!, and is then emptied into little “ozenbrick** bags to 
drain ; by others it is not Iieatod, but immediately put into the like bags to drain. 
]*]dwards {Hist. British West Irul., 1793, ii., 280-8) speaks of throe species of indigo, 
viz. the wild, tlie Gnatirnala, and the French. Of these the “ French surpasses 
the Ouatimn la in rpiantity hut yields to it in fineness of grain and beauty of colour.** 
J.iunau {Hart. Jam., 1814, i., 419-20) gives a most instructive account both 
of tli(^ ()Iant grown ami tlio method of manufacture pursued in Jamaica, but 
quote's very largely from both Browiio and Edwards. The plants are regularly 
laid ill the steopor with the stalks upwards, whieli, he says, hastens the fermenta¬ 
tion. None of those West Indian writers, lot it bo spooially noted, speak of the 
dry-leaf proeo.ss —tho v\holo plant is carried at once to the stooping vats. After 
h('ing boatc'M by various contrivances a little clear lime-water is gradually lot in 
to Jiugrnont and precipitate the foecula,. Too large a quantity of lime would 
rondf'r the indigo hard and of a greyish colour. The fcccnla i.s placed in bags and 
allowed to drain; those are then placed within a press and the remainder of the 
water scjucozod out. Tho dye is next removed from the bags, placed on a table, 
cut into sciuaro cakes and dried in the shade—thesnn being regarded as hurtful. 

Tho East India Company published in 183(1 a series of reports and letters 
ri'garding tho indigo industry, the preface to which records (what may have been 
infciToil from the above scries of quotations) tho migration from and return again 
to India of tho industry. That work will be found of the greatest possible in¬ 
terest, and should bo consulted for historic details. Mr. Mindon Wilson has 
written in tlio Indian Planters' (lazette a series of graphic historic sketches of 
the inlroduction of Indigo in Bihar. From those it would appear that Mr. 
Grand, tho husband of tho lady who subsequently married Prince Talleyrand, 
was one of the founders of tho industry. Wilson gives the dates of several 
concorns—Contai was opened out about 1778 and Singia in 1791 ; but the 
last mentioned, as already stated, originally belonged to the Dutch East India 
Company. 4’heso are roprosontativo, the Tirhiit industry having been mainly 
establishoil between 1778 and 1800. Tho Court of Directors of the East India 
Company sustainoil severe losses, however, by their endeavours to re-establish 
the Indian industry, though they obtained the satisfaction of knowing that 
tliey liad been successful. In time they accordingly threw the traffic open to 
all, and hoped that their servants miglit find in indigo “ a mode of remitting 
tlu'ir fortunes to Europe wliieh would he legal, advantageous and adequate.** 
For tweuty-two years (from 1780 to 1802) the Company directly supported 
t he imligo industry and plai'od India once more in'the foremost rank among the 
indigo-produeing eountries of tlio world. They, however, continued to make 
j)urchases of indigo for the purpose of remittances, and to ensure tho supply 
they oven made advances to the special factories that laid contracted to sell their 
jiroduco to tlio Company. About this time also it was reeognised tliat the in¬ 
dustry could not bo regarded as successfully established in Bengal so long as it 
was exclusively hold })y the Anglo-Indian community. It was accordingly ar¬ 
ranged that ])urchasos should bo mode from, and advances given to, factories 
owned by Natives provided the security was “ sufficiently respectable and the 
quality fit for the European market.” 

But tho story of tho indigo industry is more entertaining historically and more 
pathotieally instructive tlian that of almost any other Indian agricultural or 
industrial substance. Tho main facts may, therefore, bo here briefly recapitu¬ 
lated :—There is abundant ovidonco in support of the belief that when Europeans 
first began to purchase and export the dye from India, it was procured from the 
Western presidency and shipped for the most part from Surat. It was carried 
by tho Portuguese to Lisbon and sold by them to tho dyers of Holland. It was 
the desire to secure a more certain supply of dye-stuff that led to the formation, 
in 1031, of the Dutch East India Company, and shortly after to the overthrow 
of the Portuguese supremacy in tlie East. The success of the Dutch merchants 
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aroused the jealousy of Europe. The woad growers and merchants of Germany, protection of 
France and England were threatened with ruin, and to protect them nearly every Woad. 
country passed edicts rendering the importation or use of indigo a criminal offence 
punishable by death. 

In 1608 England learned the art of indigo-dyeing, anti in the reign of Queen Indigo and 
Elizabeth its use was permitted along with woad. Curiously enough this mixing Woad. 
of woad with indigo survives to the present day, and to meet this demand a small 
amount of the woad is grown hero and there over Europe, and o\'eii in England. 

The opposition to indigo was, however, so strong that it was again, on the pretext England and 
of being poisonous, prohibited, and in 1660 Charles 11. hatl to procure dyers from Indigo. 
Belgium to once more teach the English the art of using the dye. As already 
shown, the effect of the persistent export of the dye from India, conducted by 
the East India Company, had the effect of stimulating the Spanish, French, Portii- colonial 
guese and English colonists to make strenuous efforts to produce the dye in many Competition, 
countries outside India. And so successful wore they that for a t ime they mined 
the ancient Indian traffic. But Maephorson {Hist. Europ. Comm Ind.y 1812, 200) 
speaks of the East India Company having volimtarily given up the importation of 
indigo into England “in order to avoid a competition with tho British Colonists in 
tho West Indies and the southern provinces of North America. About tho year 1747 Cultivation in 
most of the planters in the West Indies, particularly in Jamaica, gave up tlie cuUi- West lndi^ 
vation of indigo in consequence of the high duty imposoil upon it ” ; “ tho planters * 

of Carolina and Georgia were never able to bring their indigo to a quality equal 
to that of Guatimala or St. Domingo.” But political difficulties occurred with 
America and Franco, and at the same time sugar and coffee had proved oven more 
profitable in the West Indies than indigo. The impetus was thus given for a Rc-ostablish- 
re-establishment of the Indian traffic, and, as one of tho many surprises of tho merit in India, 
industry, the province of Bengal was selected for tliis revival. It had no sooner 
been organised, however, than troubles next arose in Bengal itself through mis- Troubles 
understandings between tho planters, their cultivators, and the Government, in Bengal, 
which may be said to have culminated in Lord Macaulay’s famous Memorandum 
of 1837. This led to another migration of the industry from Lower and Eastern Migration to 
Bengal to Tirhut and the United Provinces. Here the troubles of tho industry Tirhut. 
did not end, for, just as indigo I.ad ruined “ tho Waid Horrn,” so tho researches 
of the chemical laboratories of Germany threatened tho very existence of any Cliemical 
natural vegetable dye. They first killed the maddar dye of Europe, then tho Discovery, 
safflower, tho lac and the al dyes of India, and are now advancing rapidly with 
synthetic indigo, intent on the coruploto annihilation of tho natural dye. Opinions 
differ on many aspects of the present vicissitude ; moantinie tho exports from 
India have seriously declined, and salvation admittedly lies in tho path of cheaper 
production both in cultivation and manufacture. Those issues are being vigor¬ 
ously faced and some progress has been accomplished, but the future of the 
industry can scarcely help being described as of groat luncertainty. The issue 
is not the advantage of new regulations of land tenure, but one exclusively of 
natural versus synthetic indigo. 

IMPROVEMENT OP STOCK. —Sir Edward Law (formerly Finance Improve- 
Miriister of India), in a letter to The Pioneer in December 1905, refers to ment. 
his views regarding the future of the indigo industry:—“ It would appear 
to be assumed,” he says, “ that because unfortunately the production of 
indigo continues to fall off, my belief in the possibility of recovery of the 
industry is a mistaken one. In my last budget speech in March 1904, I 
enumerated the following improvements as necessary to effect a reduction France, 
in the cost price of indigo and thereby secure a profit to growers and 
manufacturers :— (1) that the plantations should be placed on a soiled 
financial basis, and cease to remain in a position where requirements for 
cash in seasons of dear money could only be satisfied by transferring profits 
from the pockets of the planters to those of the money-lenders ; (2) economy Economy, 
in management; (3) selection of seed and propagation of the qualities stock, 
yielding the highest percentage of indigotin and best suited to local con¬ 
ditions of climate and soil; (4) rotation of crops to obtain good profits Rotation, 
from the land when not under indigo, and thereby reduce the cost of culti¬ 
vation of the plant; (5) chemical improvements in manufacture.” “ When Manufacture. 
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it can be stated that all the improvements I indicated as necessary have 
been carefully and persistently tried, and that still natural indigo cannot 
be made to pay, I shall with great regret have to admit that I have been 

wrong.” .. 

There would scorn no doubt that each one of the conditions of improve¬ 
ment indicated by Sir Edward are of vital importance; and wliat is more 
fo the point, hardly any of them have been successfully and completely 
investigated. A c()nsi<lerablc advance would appear to have been attained 
recently by Bloxam, in his (dicmical studies of the dye. Leake com¬ 
menced researeli into the races of the plant grown and the localisation 
of the dye within tln^ ])lant tissue, but his studies were brought to a sudden 
termination, when on the thriLshold of possible practical results, through 
the s(iv\ 3 Tance of his connection with the Indigo Planters’ Association. 
It is understood that- a start has also been made by the new research station 
und(‘T the direction of the Inspector-General of Agriculture, from which 
much may indeed be expected in the future. The planters themselves, 
in their anxiety for alternative crops to be grown on the land when not 
nnd(‘r indigo, are concerned with an issue of great practical value. 

JH‘ake has obligingly furnished for this work a review of his 
own results and those of other workers in the path of indigo-plant 
improvement, the passages from which will be indicated by quotation 
marks. 

Present Position of the Industry .— ‘‘ It may be afTirmed that the 
methods employed for the production of the dye are very crude. The 
lluctuations in the daily outturn are very large, and all attempts to con¬ 
trol th(', yield have so far proved unavailing, if not prejudicial. This is 
only one way of confessing our ignorance of the steps of the process. So 
long as flu; planting community enjoyed a practical monopoly this in- 
ahilify to control was of little moment. A fall in the quantity of dye 
])roduced implied a corresponding rise in price. With the introduction 
of t h(‘ syntlu'tic- product a short yield no longer meant enhanced price, and 
this fact, associated with a series of bad seasons, has reduced the margin of 
proiit to a vanishing ])oint. If natural indigo is to compete successfully 
with its synthetic rival, tlu're is no longer room for the losses which the 
lluctuations above noticed necessarily involve. A study of the inanufac- 
tun‘, of indigo reveals how little at present is known of the chemical and 
bactm-ial chang('s involved. Until these have been worked out, little can 
be hoped for from improvnunents in the methods pursued. One fai^t 
alone is evident, namely that only a fraction of the latent dye-forming 
[)ow(U’ is develop(‘d. 

“ For the prevsent, therefore, the planters must look elsewhere to find 
nhef from the severe competition of the synthetic, product. The two lines 
that suggest tluMusidves and which arc, to a small extent, receiving atten¬ 
tion, are the introduction of supplementary crops and the increase in the 
yield of plant per acre (eultivation) as opposed to the increase in the yield 
of dye per unit of plant (manufacture). The first of these falls outside the 
proviiue of this article. The second falls naturally under two heads (1) 
improvement of the present plant /. stunafrauft liy si^ed control, etc. ; 
(li) introduction of other and richer stocks. 

(1) Eor the same reason that the mahai (indigo manufacture) cannot 
profitably be altered at the present time, it is also impossible to progress 
in any process of selection of stock, and, as long as it remains impossible 
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to estimate the dye-yielding capacity of the plant, this must remain so. 
This, however, does not afford the sole possibility for improvement. The 
migration of the cultivation of T, suntafi'ana has already been noted. 
With this migration has arisen a complete separation of the seed-producing 
districts, and at the present time it is no exaggeration to say that a planter 
does not know from what district his seed comes. Investigation has shown 
that the seed-producing area can be separated into two main divisions, 
each characterised by a very distinct type of plant. The first of these 
areas includes the Western Panjab and Indus valley, and the plant hero 
is stunted, flowers early, and possesses a very marked and characteristic 
alternate arrangement of the branches and leaves. The second area in- 
(dudes the Eastern Panjab and the United Provinces, in which the plant 
is tall, bushy, and flowers late. Comparing these :—- 


Yieltl of plant por aero 
Loaf percentage.. 

Yield of leaf per acre . . 


Western Area. 

90 niannds 
02-5 „ 

6G 


Lastorn Area. 

140 man lids 
54-4 
82 


“ Since the leaf is the main dye-yielding part of the plant, it is obvious 
that large benefits are likely to be derived from a limitation of the seed- 
producing area. 

(2) “ For some years attempts have been made to introduce other species 
of liulif/ofera; and that species which has yielded the most promising 
results is ./. HocJist. It must be borne in mind, how^ever, that 

Java indigo docs not fetch the price of good Bengal indigo, although the 
percentage of indigotin is very high in the former, and that this may mean 
a specific inferiority in the dye obtained from /. arrerfa, 

“ A difTiculty in obtaining a good germination has alone checiked the 
general cultivation of this plant. The defect has, however, been traced 
to the large percentage—between 90 and 96 —of ‘ hard ’ seed. With the 
introduction of a seed-treating machine this difficailty has been removed 
and f. arrevta will probably be extensively cultivated” (Leake) (see 

p. 661). 

The Localisation of the Indigo^producing Substances in Indigo- 
yielding Plants. —The following is a brief abstract of the contents of the 
paper on this subject;—“ Some attempts have been made to trace the fum;- 
tion and place of the indigo-yielding substance in the plant metabolism. 
For instance, Molisch tentatively ascribes to it a position among the anabolic 
products, and attempts to establish a direct relation betw'eon its formation 
and the chloroplasts. His arguments are largely based upon the localisa¬ 
tion of indigo when precipitated within the tissues. He traces a relationship 
between the (chloroplasts and the grains of indigo thus precipitated. This 
relationship is difficult to uphold, as the present writer has endeavoured 
to show. The substance may be found in such tissues as pith, xylem- 
parenchyma, phloem, fibrous cortical tissue, epidermis and in embryonic 
tissue, even in the embryo sac. In chlorophyll-bearing tissues, it is difficult 
to trace any relationship between the chloroplasts and the precipitated 
grains of indigo. By this method of localisation it is impossible to bring 
conclusive evidence to prove the absence of a relation between the indigo- 
yielding substance and the chloroplasts. To establish such a relation other 
lines of investigation will have to be resorted to ” (Leake). 
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\Cf, Schunck, Formation of Indigo Blue, Phil. Mag.t 1885, x., 74; xv., 127, 
Goppert, Bot. Zeit., 1871. xxix., No. 24, 399; Miiller-Thurgan. JaArt., 

1880, ix., 157-66; Molisch, Sitzh. der Kaia. Akad. Wiaa. Wien.y 1893, i., cm., 269; 
Zeitachr. dea AUgem. heaterr. Apoth-Vereinea, 1893, xlvii., 62^^ \ Sitzh. der Kau. 
Akad. Wiaa. Wien, 1898, i., cvii., 747 ; Sitzl). der Kaia. Akad. Wisa. Wien, 1899, 

1., cviii., 479 ; Berichte der Dent. Bot. Geaell., 1899, xvii., 288 ; Br^aiiclat, Cornpt^ 
Rcndna, 1898, cxxvii., 769; Boijerinck, Proc. Roy. Acad. Sc. Amsterdam, 1899, 

11., 120; 1900, ii., 495; iii., 101; Hazowinkel, Proc. Roy. Acad. Sc., Amaterdarn, 
1900, ii., 512; Plowright, Jonrn. Roy. Hort. Soc., 1901, xxvi., 1; Bergtheil, 
Journ. Chem. Soc. Trans., 1904, Ixxxv., 877 ; Bloxam and Leake (with the 
ansistanco of Finlow), Acc. Research Work in Indigo (Calc., The Bengal Secr^ariat 
Book Depot, 1905); Mollison, Indigo Seed Select., Agri. Journ. Ind., 1907, m, 
pt. iii., 296-7.] 
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CULTIVATION. 

Area and Production. —Perhaps one of the most surprising features of 
indigo cultivation is the variation of the period of occupation of the soil. 
In some localities the crop is obtained in three months from time of sowing, 
aiul from this as a minimum up to as much as eighteen months every 
])()ssible jieriod is manifested. Speaking generally it may be said that 
tlie system of taking several cuttings a year and allowing the plant to 
occupy the soil for two or even three years seems to have been dis¬ 
continued—possibly as a consequence of the change that has taken place 
in the stock now chiefly grown. In the upper provinces, especially where 
irrigation prevails, indigo oc(Uipies the soil in annual rotation with wheat 
or rice, and is regarded as a catch crop that greatly improves the soil. 
So much is this the case that indigo has often been recommended as a green 
mamire to be grown temporarily and ploughed into the soil. But in Lower 
Ihmgal, on the other hand, the spring-sown crop calls for attention at the 
V(uy time of the principal rice sowings, and it is therefore an unpopular 
crop with many cultivators. But a far more serious difficulty has arisen 
in the production of artificial indigo. The seriousness of this aspect may 
be at once c.'cemplified by the figures of area and yield. In 1892-3 the 
area in all India was 1,218,766 acres and the yield 179,056 cwt. ; in 1894-5 
t he corresponding figures were 1,688,042 acres and 237,494 cwt. ; in 1896-7, 
1,608,901 acres and 168,673 cwt. ; in 1898-9, 1,010,318 acres and 139,320 
cwt. ; in 1900-1, 990,375 acres and 148,029 cwt. ; in 1902-3, 645,511 acres 
and 79,207 cwt. ; in 1904-5 the area was 473,757 acres and the outturn 
5(),2(X) cwt. Thus in twelve years the area under the crop and the yield 
diHueased to one-third their former magnitude. The most recent forecasts 
indicate that the area decreased still further in 1905-6, viz. to 583,600 acres 
with a yield of 46,5(X) cwt., but the estimated area for 1906-7, namely 
452,800 acres, has shown a slight improvement in yield of dye—69,700 cwt. 

Land Tenure .— “ It is impossible, in the space at disposal, to do more 
than touch upon the system of land tenure. There are commonly three 
systems throughout the indigo district of Bihar at present under European 
control. In the first of these the planter is the absolute possessor of the 
land, known as zeral lands. In the second, as the result of the lease by 
the zamindars to the planters of certain villages, the factory claims some 
portion—usually two to three cottas per higha —of the highlands for the 
cultivation of indigo. The portion assigned for indigo is usually changed 
every two or three years. In both these cases the cultivation is effected by 
labour hired by the factory. In the third, the raiyat, under no compulsion, 
puts a portion of his land into indigo and sells to the factory the plant— 
either on a valuation of the standing crop or measurement of the amount cut. 
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“ The area in which the cultivation of indigo reaches the highest develop¬ 
ment is Northern Bihar, the chief districts of which are Champaran, 
Muzaffarpur, Darhhanga and Saran. In these districts the concerns are 
entirely under European management. In other areas the specialisation 
in the methods of cultivation and manufacture is not carried to the same 
extent. It will be sufficient, therefore, to refer in detail to this area alone, 
and in the case of other areas to draw attention merely to the points of 
divergence ” (Leake). 

BENGAL.—Area and Production .— In 1901-5 the total area under D.E.P., 
the crop, according to the Agricultural Statistics, amounted to 223,100 iv., 400-6. 
acres, and the outturn to 24,300 cwt. Cultivation reaches its highest 
development in Northern Bihar, the chief districts of which are Champaran, 
which in 1904-5 had 84,000 acres; Muzaffarpur, 35,000 acres; Darbhanga, Areas. 
32,900 acres; and Saran, 18,000 acres. The final forecast for Bengal in 
1906 estimates the total area as 137,800 acres and the yield as 1,323,400 
lb. (11,816 cwt.). By way of contrast it may be added that the area 
devoted to the crop in Bengal during 1894-5 was 629,100 acres, which 
yielded 104,485 cwt. of dye. 

Bihar .— “ As cultivation is at present practised, indigo forms a ‘ 16- 
anna ’ crop. Preparation of the land commences at the end of the rains 
early in October, as soon as the land is cleared of the previous crop. It is 
thoroughly ploughed and finally levelled by the application of the choki 
or hanghar —a log of wood with the lower surface fiat or hollowed, drawn 
by two or four bullocks. Usually the land is again ploughed and levelled 
or ‘ compacted ’ after a few days—a process which may be repeated as 
many as four times. In the intervals between the ploughing, gangs of rioughing, 
coolies with short sticks are sent over the land. These men collect the 
stumps of the previous crop, weeds and such like matter, thus clearing the 
land, and at the same time use their short sticks to break down any clods, 

“ The whole of this process is aimed at reducing the surface soil to a 
state of fine division which will admit a further compacting to be readily 
effected. It is clear, therefore, that the extent to which the land is alter¬ 
nately ploughed and ‘ choki-ed ’ will depend on the nature of the surface 
soil. In the high, light (sumhe) lands a relatively small number of plough- 
ings will be sufficient; while in the low-lying clay (mattyar) lands, a greater 
number will be required before a sufficiently fine texture is obtained. When 
the soil is reduced to a sufficiently fine state of division, the plough is no 
longer used and the choki is only applied at intervals—two or three times 
a month until the time of sowing. 

“ The reasons for the adoption of these somewhat intricate processves 
will become plain when certain peculiarities of the soil and climate of these 
districts are explained. 

“ Indigo is sown at the commencement of the hot weather—late Feb Sewons. 
ruary or early March. Since the end of the previous rains—early October— 
only an inappreciable amount of rain has fallen, for in these districts 
the average total rainfall from November to May, inclusive, is under three 
inches. The planter, therefore, is entirely dependent on the moisture 
retained by the soil from the previous rains, both for the germination of 
the seed and for the support of the young plant until the break of the rains Rain, 
in June. It will be readily understood that, with the tempera cures and 
low atmospheric humidity which prevail at the time of sowing, the surface 
soil would soon lose all moisture unless this be constantly replenished by 
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a supply from the deeper layers. Throughout the area the soil consists 
of an extremely fine alluvial deposit which extends down to and below the 
water-level—20 feet approximately. It is this unusual condition which 
makes a rapid capillary movement of water possible. Unless, then, the 
superficial four or five inches which have been disturbed by the plough are 
compacted to an extent which will allow the capillary rise of water to take 
place with a degree of rapidity sufficient to keep pace with the evaporation 
of moisture caused by the sun’s heat, germination and subsequent growth 
of the plant will be impossible. It is to produce the necessary degree of 
compactness in the superficial soil that the above processes are adopted. 

“ Throughout this period—November to February inclusive—the lands 
are kept scrupulously ‘ clean ’ by constant weeding. Sowing, as already 
stated, usually commences in late February or early March. The exact 
date is dependent (ffiicfly on the temperature, and it is the usual custom 
to wait till a night temperature of 60° is recorded. Once sowing is com¬ 
menced, it is carried on with the utmost speed possible. Under the most 
favourable condifions the increasing day temperature will soon deprive 
the superficial soil of its moisture, and it is necessary—if the plant is to 
survive—that it shall have developed a sufficient length of root to be no 
longer dependent on such moisture. The seed is sown by means of 
drills, each drawn by two bullocks. Briefly, they consist of a trough, 
containing the seed, into which small wooden wheels dip. When the 
drill is in motion these rotate and pick up three to four seeds by means 
of shallow holes cut at regular intervals in their circumference. The seeds 
are thus carried forward and dropped down a slot, by which they are 
guided into a shallow furrow formed by a share situated in front of the 
slot. Each drill has six shares, corresponding to six wheels set at regular 
intervals, and thus sows six lines. As soon as the seed is sown a light 
choki is passed over the field and the seed is thus brought into intimate 
contact with the moist soil at a depth of about one inch from the surface. 

“ At the present time 8, 12 and even 20 seers (40 lb.) are sown per higha 
(seven-eighths acre). There is no doubt that this is excessive, and it is 
difficult to understand how the practice has arisen. It is quite possible, 
witli good seed, to obtain a yield in no way inferior to that normally 
obtained when using only four seers (8 lb.) per higha. During the hot 
weather, growth is slow, but with the break of the rains this rapidly in¬ 
creases. The commencement of cutting depends to a large extent upon 
the date at which the rains break, but usually takes place about the middle 
of June. The low-lying crops are first cut, both because the more abundant 
moisture has given greater growth and because delay in cutting causes 
considerable risk of loss from sudden flooding. Two crops are normally 
obtained except when the plant is growing in the river-bed, where the rise 
of the river renders only one possible. These two cuttings are known 
respectively as the morhxin and khunti cuttings. The crop is entirely hand- 
cut, and the cut plant is loaded into bullock carts and dispatched to the 
factory with the least delay possible. Immediately after the morhun 
crop is cut the land is ploughed. This, without damaging the crop, renders 
the surface open and uneven, and subsequent rain is retained in greater 
abundance. After the second cutting the land is ploughed and sown with 
a rabi crop or prepared, as before, to receive indigo in the following 
season. On arrival at the factory the carts are weighed, and the weight 
of plant is obtaihed approximately by difference.” 
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Lower Bengal .— “ The chief crop of indigo in Lower Bengal is Bengal, 
obtained from the annually inundated tracts of land. The seed is usually 
sown broadcast upon the muddy banks left by the retreating water during 
the early part of October. In the case of the higher lands only is the 
plough used and the land, to a certain extent, prepared. The crop is 
cut in the following June and July (Leake). 

In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha- Two Crops, 
bad, the system of cultivation is closely allied to that pursued in the United 
Provinces, The soil is non-retentive of moisture, and the sowings are 
carried on chiefly during the rainy season in July, August, and September. 

The early rainy-season sowings are called asarhi, and the crop from these 
is cut in September and October. The later sowings continue to grow 
throughout the year and are reaped in July and August, when the crop is 
known as hhunti, but that name is also applied to the second year’s crop 
from the early sowings. 

[(7/. Montgomery Martin, Hist. E. Ind.^ 1838, ii., 806-0; iii., 248-57 ; Taylor, 

Topog. and Stat. Dacca, 1840, 132, 135-6 ; Westland, Rept. Dial, of Jessore, 

1874, 135-6, 197, 211, app. iii., vii.-viii.; McCann, Dyes and Tans Beng., 1883, 

93-126 ; Grierson, Bihar Peasant Life, 1885, 243-4 ; Reid, Cult, and Manuf. 
of Indigo, 1887, 74-80, 103-14 ; Banerjei, Agri. Cuttack, 1893, 105-6 ; Voelckor, 

Jmprov. Ind. Agri., 1893, 257-65; Rawson, Cult, and Manuf. of Indigo in 
Beng., in Planters' Gaz., July 29, 1899, 155-6 ; Aug. 5, 189 ; Aug. 12, 219-20 ; 

Aug. 19, 252; Imp. Inst. Journ., Aug. 1899, 208; Rawson, Gardner & Laycock, 

Diet. Dyes, Mordants, etc., 1901, 172 ; Mukerji, Handbook Ind. Agri., 1901, 411-6 ; 

Admin. Rept. Beng., 1901-2, 27-9 ; Java Indigo, in Agri. Journ. Ind., 1906, i., 
pt. ii,, 170 ; Germination of Java Indigo in Bihar, in Agri. Journ. Ind., 1906, i., 
pt. iii., 262-3.] 

UNITED PROVINCES.— Area and Production. —The area in 1904-5 D.E.P., 
was 107,516 acres : 98,695 acres in Agra and 8,821 in Oudh. The estimated iv., 400-9. 
outturn was 8,000 cwt. These figures show a great contraction on those Prov. 
of the previous year. The chief districts in Agra are ordinarily Aligarh, 

Azamgarh, Balandshahr, Etah, Cawnpore, Mainpuri; and in Oudh, Fyza- 
bad. The final forecast for 1906-7 shows a still larger reduction to Areas. 
40,374 acres: viz. 34,809 in Agra and 5,565 in Oudh. This represents a 
-decrease of 75*2 per cent, on the average area of the years 1900-4, and 
of 83*5 on the average for 1895-1904. 

Commenting on these provinces, Leake says, “ In the districts forming seed supply, 
the west of the United Provinces and the east of the Panjab, the cultiva¬ 
tion of indigo for dye is practically extinct. The plant is, however, still 
grown to supply seed to Bihar. The seed is sown broadcast after the land 
has been irrigated and ploughed during March and April, and in those 
districts where dye is manufactured the plant is ready to be cut in August, 
but is left in the ground till December if seed is required. The process of 
dye manufacture, where practised, is essentially similar to that of Bihar.” 

According to Duthie and Fuller (Field and Garden Crops, 1882, i., 43-50, 
t. xii.) it may be sown either in spring or at the commencement of the rains. 

In the first case it is called jamowa or chaiti, in the second asarhi. Jomowa Two Cropg. 
indigo is ready to cut in August, asarhi a month later. Land under jamowa 
is as a rule ploughed up immediately the crop is cut; asarhi indigo is left 
in the ground till the following rains, when it springs up again and yields 
a khunti rop. Generally it is sown alone, though occasionally mixed Mixed crops, 
with judr (Sorghum vulgare) or arhar (€(Jijuuns indicuH^, and is 
surrounded with a border of castor or san (hemp). A loam is prepared; 
hut where copious irrigation is possible, much of the cultivation is on the 
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lightest possible sand. Four ploughings are held advisable, though fre- 
quently in canal-irrigated districts the land receives only one. For )amowa 
indigo the ground must be watered before ploughing, while the asarhi 
fields arc not ploughed till softened by the rains. The crop must be kept 
free of weeds, and two weedings at least are required. The cost of culti¬ 
vating an acre of jamowa indigo, to be cut in August and followed by a 
rahi crop, is estimated at Rs. 15-7a. 

[67. Atkinson, Gaz. U. Prov., 1875, ii., pt. i., 378-9, 423-4, 472-6; 1876, 
iii., pt. ii., 23(i, 307-10, 463; 1876, iv., pt. i., 93-4, 251; Wright, Mem. Agri. 
Gawripore, 1877, 28-30 ; Buck, Dyes and Tans, 1878, 1-12, 9-94 ; Reid, Cult, and 
Manuf. of Indigo, 1887, 81-9, 115-21 ; Dial. Qaz. U, Prov.; Settl. Repta.'] 

CENTRAL PROVINCES AND BERAR,—Area and Production.— 
Only lylO acres were r<^ported in 1904-5 as under indigo, these being in the 
districts of Buldana, Hoshangabad, Narsinghpur and Chanda. In Akola 
the seed is sown about the middle of the rainy season or latter half of July^ 
and the plant is ready for use in October or November, when the flowers 
begin to form. [Cj, Sule, Monog, Dyes and Dyeing, Berar, 1896, 2.] 

PANJAB,—Area and Production, —The estimated area in 1904-5 
was 53,()0(J acres, and the yield 9,900 cwt. The large interest in seed 
cultivation accounts apparently for the disproportion of yield to acreage. 
The most important distriid-s are Multan, Muzafiargarh, Dera Ghazi 
Khan and llohtak. The final forecast for 1906-7 estimates the area at 
62,300 acres, as against 67,500 in 1904-5. This total is shown to be 
19*3 per cent, below the decennial average. The recent effort by the 
planters themselves to produce specially improved new seed could have 
had no other conse(|ucnc,e than to disturb and possibly curtail the 
demand for Native seed. The following arc the returns of seed pro¬ 
duction in the Panjab for the past four years:—1904, 1,673,800 seers; 
1905, 1,785,000 seers; 1906, 3,227,600 seers; and 1907, 1,248,900 seers. 

“ The easterly districts of the Panjab should be considered in conjunction 
with the United Provinces. In the west, however, in Multan, Dera Ghazi 
Khan and Muzaffargarh, the methods arc very primitive, and the market 
supplied is the purely Native trade across the north-west frontier. The 
plant is sown on irrigation, and hence the date of sowing depends on that 
of the opening of the canals—usually during May. By September the 
crop is ready to be cut, after which the plant may be ploughed up or left 
for a second, and, .sometimes, even a third, year.” “ Lands subject to river 
inundation are considered unsuited; in other words, a prejudice exists against 
over-inundation. The land is prepared during the cold season after the 
winter rains, and sowing takes place from March 1 to May 15. The field 
is first Hooded and the seeds scattered broadcast on the water. Irrigation 
is given every third day till the plants are about a foot high, then every 
eight or ten days” (Leake). [Cf. Morris, Cult, and Manuf. Indigo in 
Mooltan, Caz. Mooltan Dist., 1883-4, app. a, 161-6 ; Panjdh, Dist. Gaz.^ 

RAJPUTANA AND CENTRAL INDIA. —Small quantities are grown 
in Ajmir and in the Native States of Jaipur, Marwar, Gwalior and Tonk. 
In Ajmir the seed is sown broadcast in the month of June or as soon as. 
the rains set in. When the young plants are above ground the grass is 
weeded out by a procc.ss of hand-hoeing. Reaping commences about 
October. 

BOMBAY AND SIND.—Area and Production. —The late Mr. E. C. 
Ozanne, then Director of Agriculture, Bombay, wrote in his Annual Report 
(1885-6, 36-7) that—“ In the 16th and 17th centuries, indigo, partly of 
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local growth and partly brought from Upper India, was one of the chief 
exports of Gujarat. Towards the close of the 18th century (1777) the 
cultivation, chiefly for local use, would seem to have been on a very 
considerable scale. But in the early part of the present century it 
again fell of! and in 1827 had almost altogether ceased. At that time, 
prices were high and the demand was strong.” The attempt then made 
to resuscitate the industry, however, failed, and “ indigo has never again 
become a product of any importance.” In an official letter of date 1889, 
Ozanne, however, speaks of the indigo cultivation of Bombay having 
been 4,182 acres. In 1904-5 there were only 806 acres under the crop. 
The following account of the cultivation in Western India is an abbrevia¬ 
tion from Mollison {Textbook Ind. AgrL, iii., 279-83). The best crops 
are grown on gorddu soil (deep sandy loam). In the Deccan, medium 
black soils of fair depth are deemed most suitable. The crop is grown in 
the khdrif (rainy) season. “ Thorough tillage and a liberal application of 
manure are necessary. Well-rotted manure in a dressing of twenty cart¬ 
loads per acre should be given in May. The plough and harrow should 
be used after the first fall of rain to prepare a clean, smooth seed-bed. 
The crop is either sown alone or with subordinate rows of cotton. One row 
of cotton may alternate with two of indigo. When sown alone, the rate 
is 12 to 15 lb. seed per acre. The seed should be drilled if possible in June 
in rows 18 inches or less apart and the drill should be worked near the 
surface, so that the seed is not buried too deeply. The crop should, after 
the seedlings are well up, be intercultured two or three times with the 
bullock hoe and be once hand-weeded with the weeding-hook (Mwrpa). 
The first cut is ready in September-October. With favourable late rain, 
a second cut may afterwards be obtained without irrigation.” 

The area in 1904-5 was in Sind 5,621 acres, chiefly located in Hydera¬ 
bad, 3,985 acres, and Sukkur, 1,404 acres. After the land has been weeded 
and moistened during the inundation season in May and June, it is ploughed 
two or three times and the seed sown broadcast. When the plants have 
germinated, they are watered once a week, and this is continued till Sep¬ 
tember, when the crop is ready to be reaped. A second year’s crop is raised 
after cutting by frequently watering the old plants. [Cf. N. B. Beyts, 
Gujarat Agri., 1878, 44.J 

MADRAS.—Area and Production. —The area under cultivation in 
1904-5 was 126,300 acres, and the outturn 16,700 cwt. The principal 
districts are ordinarily Cuddapah, which in 1904-5 had 32,149 acres ; 
South Arcot, 28,784 ; Nellore, 14,618 ; North Arcot, 7,352 ; Karnul,7,056 ; 
Anantapur, 5,098 ; and Kistna, 3,208. The forecast for 1905-6 shows 
an estimated area of 212,300 acres and an outturn of 1,896 tons. Com¬ 
menting on this result, the Board of Revenue in their final report for 1906-7 
show that this area is 86 per cent, more than in 1905-6, but 1 per cent, less 
than the average of the five previous years and 25 per cent, less than the 
ten previous years. Indigo appears to be cultivated under very diverse 
conditions throughout the Presidency. “ Returns show that somewhere 
in the district sowing is normally being accomplished in every month of 
the year. This, no doubt, is due to the more even distribution of tempera¬ 
ture and rainfall throughout the year ” (Leake). 

In Cuddapah, the chief indigo district, the land is ploughed and manured 
after it has been moistened by rain. This takes place in April if the rain is 
sufficiently heavy; if not, in July or August. The ground is then allowed 
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THE INDIGO PLANT 

to remain till the next heavy showers, when the seed is sown in rows. In 
about a month weeding commences. On dry lands the crop is entirely 
dependent on rainfall. The first cutting is taken three or four months 
after sowing, and a second and third at intervals of three months after the 
first. After the third cutting, the plant is allowed to seed. 

Wet cultivation is also carried on in the neighbourhood of tanks or 
wells. Near wells with a certain supply of water, cultivation is commenced 
in March or April. If the soil is loose, the seed is sown without any previous 
ploughing; otherwise, in the vicinity of tanks, the land is watered, ploughed, 
and smoothed by a roller. It is then manured, watered again, and the 
seed sown when the land has dried. After germination, the crop is regu¬ 
larly watered at intervals varying from a week to twenty days. Weeding 
commehces a month after sowing, and the first cutting takes place in three 
or four months, the second three months later. [Cf. Shortt, Man. Ind. Agri., 
1885, 98-136 ; Mem. on Prog. Madras Pres., 1893, 69-71 ; Cox, Man, 
North Arcot Dist., 1895, i., 273-4.] 

BURMA AND ASSAM.—Area and Production. —Indigo is cultivated 
to a very limited extent in Burma. In 1904-5 there were 424 acres in 
Up])er and 58 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of Pakokku, Lower and Upper Chindwin and Sagaing, 
and in Lower Burma to Thayetmyo. The gravest suspicion, however, 
should be entertained in accepting the published figures of area as being 
ind if/of era. The description given by Mr. H. G. A. Leveson, in a 
note on the dyes of the Southern Shan States, at all events, leaves little 
or no doubt that much of the indigo of that country is derived from 
StrobUanthes. In Chindwin there are reported to be two crops, the 
wet- and the dry-weather. The wet-weather crop is sown in June and 
collected in July and August; the dry is sown in October and col¬ 
lected in December and January. An indigo plant is also said to 
flourish at high elevations in the Shan States. It is remarked that 
when cultivated in the lower valleys it is generally under the shade 
of trees, and when grown on the hills, plots of ground are selected 
at the bottom of steep valleys. Brackish soil is regarded as the most 
suitable, and the ground is not manured. It is not grown from seed, but 
at the beginning of the rains the shrub is cut to the ground, the lower 
part of the stalk thrown away, and the upper part with the young leaves 
planted. Two or three pluckings are considered a fair average yield, 
though a well-grown plant may afford as many as five. Most of these 
statements, it may be inferred, denote Strohdantites, 

Turning now to Assam, the cultivation of indigo may be said to be 
practically non-existent. The greater part of the indigo dye of the province 
is the produce of Strohdanfites paccidifoUus, and not of Tudiyoferu. 
In many respects Assam and Upper Burma show a closer approximation 
to the conditions of South and Central China than to those of India. 
Accordingly Assam, in the matter of this particular indigo-yielding plant, 
may be spoken of as the most western portion of the area of Strohi-^ 
lanthespaveidifolius, a plant that is from there diffused east and north 
throughout the greater part of China and becomes one of the most impor¬ 
tant sources of the dye in that vast empire. [Cf. Leveson, Dyes and Dyeing 
■in Southern Sha7i States, 1896, 2-5; Duncan, Dyes and Dyeing in Assa^n, 
1896, 28, 29 ; Parlett, Pept. Settl Oper. Scujamg Dist., 1903, 15.] 

/Manures.—Generally speaking the only manure given in indigo cultiva- 
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tion is the refuse of the indigo plant termed seet, procured from the factory, seet. 
Artificial manures have made little headway, and even with the simpler 
fertilisers, such as lime, gypsum and nitre, there is uncertainty as to their 
efficacy. In this connection attention should be given to the results 
obtained by Mr. C. Rawson, summarised in his final report to the Bihar 
Indigo Planters’ Association, published in 1904. As a rule indigo soils 
were found deficient in available phosphoric acid, and responded remunera¬ 
tively to treatment with superphosphate, bonemeal or other phosphatic Superphosphates, 
manures. Nitrogenous manures were generally found useful when applied 
along with phosphates. Dr. Hancock, working at Dalsing Serai under 
Mr. Bernard Coventry in 1901 {RepL Indigo Improv. Syndicate, 1901), 
arrived at the same conclusions. The value as manure of the refuse plant 
(seet) was also investigated by Rawson, with the result that he came 
to believe that in many cases it was as valuable as the indigo produced 
by the factory. Mr. W. Popplewell Bloxam next took up the inquiry into 
the subject of indigo improvement by scientific manuring. In his report 
to the Government of Bengal, 1905, on the work carried out by Leake and 
himself at Dalsing Serai (in 1903-4), he summarises his experiments and 
results. The chief feature of these may be characterised as the supply of 
various carbonaceous materials to indigo soils with the view of ascer- oarbonaoeoua 
taining their effect on the growth of the nodule bacteria. The period of Materials. 
Bloxam’s experiments was, however, too short to allow of any very definite 
conclusions. [C/. Voelcker, Improv, Ind. Agri,, 1893, 106, 112, 259, 260-1; 

Rept. Cawnpore Exper. Farm ; Bergtheil, Acc, Sc. Invest, on Indigo, in 
Rept. Dept. Ixind Rec. and Agri. Beng., 1905, vii.-ix.] 

Dangers to the Crop »—“ Under favourable conditions the young Dangers, 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it is exposed to many vicissitudes. It is no uncommon 
occurrence to find the destruction of the crop to be caused by a shower of 
rain. It has already been explained that the young plant is dependent 
on what may be termed ‘ bottom ’ moisture for its early growth, and Effect of 
on the condition of the soil which makes this available. The ‘ com- 
pacting ’ of the surface soil leaves a loose, dry layer on the surface which 
acts to a certain degree as a check on evaporation. The effect of rain is 
to do away with this dry layer and to establish a complete capillary system 
to the absolute surface. The ultimate result is a rapid decrease in the 
moisture of the superficial soil, which may ultimately be reduced to below surface Cruat. 
the limit at which life can be supported. Under these circumstances 
the crust must be broken even at the cost of destroying half the crop. 

This is usually effected by the use of a light rake, or, in the case of a very 
light crust, by brushwood drawn over the surface. A prolonged spell of 
hot west winds, such as are common during April-May, in spite of the 
precautions taken to conserve the moisture, reduces this to below the 
needful minimum, and in this way the greater part of the crop may be lost.” 

“ As regards pests little can be said. The larvee of numerous Lepidop- Pests. 

TERA feed on the indigo plant, but in only one case are the ravages sufficient 
to cause serious damage. Under favourable conditions the larvie of 
A gratis .segetis appear shortly after the young plant has broken through amba. 
the soil, and before what is known as the ‘ 7-leaf ’ stage is reached. Plants 
attacked will be entirely stripped of their leaves, and a second sowing may 
be necessary. In bad seasons this may also happen, and necessitate a 
third sowing. It seems probable that the ravages of this pest are only 

G79 



INDIGOFERA 

Manufacture : THE INDIGO PLANT 

Wet Process . • • r i • 

serious in those lands which have been sown in indigo for several years m 
succession, and that a reasonable system of rotation would reduce the 
injury to a negligible quantity.” 

“ Of other insect pests which assume dangerous proportions, there is 
AphidoH. an J ifhis and a Thripft, but little or nothing is known of the life histories 

of either. They both attack the young plant, rendering it stunted, and 
the latter, by destroying the mesophyll of the cotyledons and first foliage 
leaves, may kill the entire plant ” (Leake). [Cf. Lefroy, Caterpillar 

Pests of indigo in Bihar^ in Agri. Journ. Ind.y 1906, i., pt. iv., 
338-50.] 

Yield. Outturn and Yield. —“Owing to the numerous variations in the exact 

area denoted by the term higha, and to the confusion consequent thereon, 
it is almost, if not quite, impossible to determine with any degree of cer¬ 
tainty from the published returns what is a normal yield of plant and dye. 
Under these circumstances it seems best to give the returns for a particular 
concern for which the figures are available and which, being situated in 
the centre of the indigo districts of Bihar, may fairly be taken as normal. 
The ])criod from which the averages are derived covers a term of eleven years, 
Munis to Mio viz. from 1892-1903. This shows an average of 80 maunds of plants per 

■ acre for the niorhun cutting, and 35 maunds of plants per acre for the khunti 

ny(' n> thn Acre, (‘utting, while the dye manifests an average of 16 lb. per acre for the year, 
in the proportion of 11 lb. for the morhun and 5 lb. for the khunti cutting. 
The fluctuations are, however, very wide, e.g. for plant per acre 168 to 
18 maunds, and for dye, 25 lb. to 7.J lb ” (Leake). 
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MANUFACTURE. 

WET PROCESS. —“ For the manufacture of dye from the plant, the 
wet process is now almost invariably adopted. Briefly this consists in the 
extraction from the plant of the dye-yielding principle by steeping in 
water, and the precipitation, from the extract so obtained, of indigo by 
exposure to air--oxidation. As the amount of plant which must be daily 
steeped comes to some hundreds of cartloads, there are certain essentials 
which must be considered in choosing a site for a factory. Chief among 
these is an abundant supply of water ; and a factory will never, therefore, 
be found at a distance from a stream or large lake, from which water can 
be pumped into a large tank— khazanah —placed at the highest point of 
the factory. From this tank channels conduct water to the steeping vats, 
a row of brick and cement-lined basins, usually about 20 feet square and 
4 to 5 feet deep, and about 15 in number. Below these, and corresponding 
with them in number, are a second row of slightly shallower vats called the 
beating vats. 

“ The plant, on arrival at the factory, is loaded into the steeping vats 
and, as soon as each vat is full, is battened down by means of beams at¬ 
tached to pegs set in the sides of the vat. Water is now run in until the 
plant is just submerged, and steeping is allowed to proceed for a period 
varying from 12 to 14 hours. The liquor, which has by this time become 
yellowish green and almost fluorescent, is now run of! into the lower, or 
beating vat. 

“ Beating is effected in various ways, the sole object being to obtain 
as thorough an oxidation as possible. In the more primitive method 10 
to 12 coolies enter the vat and proceed to beat the liquor with short sticks 
to one end of which flat discs of wood are attached. The process is com¬ 
plete after about U hours’ continuous beating. With the introduction 
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of machinery the hand beating has been to a certain extent replaced by Machinery, 
wheel beating. Where this is employed, there is a single beating vat 
which runs the length of the range of vats and is divided along its length 
by one or two walls, the number depending on whether one or two beating 
wheels are employed. These walls stop short of the two ends of the vat 
and are simply employed to give direction to the circulation set up by 
the wheels. The wheels themselves consist of small flat discs of wood 
attached to the ends of a number of spokes radiating from the axle. By 
this method beating is complete in about one hour. More recently the 
beating has been replaced by blowing a mixture of air and steam through Blowing, 
the liquor ; and, later still, in 1902, this process, modified so as to blow 
ammonia through the liquor, was introduced by Rawson. Neither of these Ammonia, 
latter processes have, however, been universally adopted, and the wheel 
beating is still most commonly employed. 

“ After beating is complete, the liquor is allowed to stand until the 
precipitated indigo—the mol — has settled, leaving a clear, red, supernatant Mai. 
liquor. This ‘ maila pani ’ is drained off and the residual ‘ mal ’ is 
pumped into boilers where it is mixed with clean water and boiled, either Boiling, 
by the direct action of heat or by injecting steam. The boiling and sub¬ 
sequent stages in the manufacture take place within the factory building. 

When the boiling is complete, the contents of the boilers are run on to the 
table,^ This consists of a heavy canvas sheet which has been previously 
wetted and spread on a support of split bamboo. The cloth acts as a filtering, 
filter, allowing the clear water to drain off and retaining the indigo as a 
thick paste which is now transferred to the press. This is a square Pressing, 
wooden box, the walls and bottom of which are perforated by numerous 
holes. The interior is lineu with damp cloth and the mdl is then poured 
in to a depth of 8 or 9 inches. The lid, which fits the interior accurately, 
is then put on and screwed home by means of a screw worked by a long * 

lever. This is turned at intervals during 5 to 6 hours, in which time the 
rndl will be pressed into a hard cake 3 to 3J inches thick. The sides cutting into 
■of the press are now removed and the cake is transferred to a table where ^ 
it is cut by wire into cubes of about 3 inches. These are removed and 
placed on open shelves to dry in an airy room. The air admission is so 
regulated that slow drying is effected. This is essential if cracking and 
subsequent breakage of the cakes are to be avoided. During the process 
of drying, the cake becomes covered with a dense growth of mould. Before 
packing this is brushed off by coolies. The final stage consists in packing Packing, 
the dried and cleaned cakes into specially constructed cases which are 
weighed and forwarded to Calcutta for disposal ” (Leake). 

DRV PROCBSS. —The wet method just described by Leake is that 
which is almost universally employed, though in Madras the dry-leat Process, 
process is still pursued to a limited extent. From the historic chapter 
given above it will be seen, moreover, that during the first century of the 
industry as fostered by the East India Company, the dry process was ^ariy 
apparently universally adopted. It was even upheld that to that fact 
was attributable the high merit of the Indian as compared with other 
indigoes—the stems and twigs used in the wet vat system detracted, so it 
was then believed, very greatly from the merit of the dye. Daring the 
second century, when the industry had been conveyed from the West 
Indies back to India, or rather to Bengal, the wet process was alone that 
employed. It is significant that throughout all this rise and fall of the 
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Native European industry in India, the Natives should have quietly continued 

Methods. their own methods of manufacture, oblivious of or indifferent to the numer¬ 

ous patent processes and appliances brought out by their European rivals. 
Dry Leaf. By the dry method the bundles of freshly cut plant, instead of being con¬ 
veyed directly to the factory, are dried and the leaves separated from the 
stem by beating. When kept dry the leaves turn in the course of a few 
steijini,'. weeks from green to a blue-grey colour. They are then subjected to 

steeping and fermentation, when the indican present in the plant splits 
through hydrolysis into indigotin and indiglucin. The fine green liquor 
thus obtained is then drawn off to the beating vat, where the matured 
indigo is precipitated and subsequently concentrated by boiling and com- 
A'luittrution. pressed into cakes and dried in the usual way. But for the adulteration so 
largcdy jesorted to by the Native manufacturers, it seems fairly certain the 
dry-system indigo would be fully as valuable as the wet, and in some 
A.ivantagcs. rcspccts huvc (listiuct advantages. This is exemplified by the fact that it 
is preferred even in localities where the difficulty of drying becomes serious. 
For a small jnanufacturer it has the great advantage of being attended to 
at the most convenient time. 

Chemical The rationale of indigo manufacture may be briefly and pointedly 

Changes. told. Fermentation and hydrolysis of the indican found in the steeping 
vat takes place. The indigotin produced is reduced by the indiglucin to 
hydrindigotin (indigo white), and this dissolves in the alkaline liquor. 
Through the beating that follows the hydrindigotin is reoxidised, and in- 
d/goiin precipitated—being insoluble in the alkaline liquid. The yield is 
about 0*2 per cent, of the weight of the plant. The addition of ammonia 
to the vat is frequently practised, with the result that the yield is largely 
increased, as the formation of ammonia by the fermentative breaking 
down of the indigo is thus hindered. The indigo obtained in this manner 
varies greatly in ([uality. Its content of indigotin ranges from 20 to 90 
per cent., the average beings 40 to bO pet cent. The temamdet constats o4 
ash, b to 20 pet cent, *, vfatet, 2 to % pet cent. *, indirubin, 2 to 4 pet cent,, 
and various amounts of indigo-brown, indigo-gluten, and carbohydrates. 
Idle value of the blue depends on its content of indigotin and indirubin. 
[Gf. Blount and Bloxam, Chem. for Engin, and Manuf., 320.] It is believed 
the presence of indirubin gives the more pleasing result of the natural as 
compared with the synthetic dye. 

Mr. W. Popplewell Bloxam (who has devoted much attention to the 
study of the chemistry of indigo) read a highly instructive and valuable 
paper before the Society of Chemical Industry (Yorkshire Section) on 
August 15, 1906, and still more recently a further paper before the London 
Section on November 30, 1907. The last mentioned is written by Bloxam 
in collaboration with Dr. K. Gaunt and Mr. F. Thomas, and is specially 
described as an analysis of indigo and of the dried leaves of 7. arrecta and 
/. sdtnatrana. It is, therefore, desirable that readers anxious for infor¬ 
mation of the nature indicated should consult the papers mentioned. But 
it may be useful to give here the few concluding remarks in the first, since 
these seem to give an indication of the direction and purport of Bloxam’s 
investigations :— 

^ “ From these results, it will be seen that if the percentage of indigotin 

contained in the whole plant (ordinary Indian varieties) be taken, as seems 
reasonable, at 0*6 per cent., then from consideration of the weights of 
plant steeped and the indigotin recovered in the finished cake, the highest 
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efficiency attained does not reach 50 per cent, of the total indigotin obtainable, 
whilst the average efficiency of the ‘ mahai ’ is 25 per cent., falling thence 
to 12*6 per cent, (cake No. 2). The attention of the Government of 
India will be called to this wasteful method of manufacture, with a 
view to the long-needed improvements being introduced to India without 
delay.’’ Concluding the second paper, Bloxam and his collaborators ob¬ 
serve :—“ Being now in the possession of some 150 grms. of crystallised 
indican, we are undertaking a scientific study of its quantitative conversion, 
by various methods, into indigotin—with the view of improving the process 
of manufacture at present in use in India. The results of our experi¬ 
ments all tend to show that considerable improvement remains to be 
made in the efficiency of the indigo manufacture, and point to the 
fact that the efficiency of the process is far lower than is currently 
stated.” Bloxam submitted his final Report of the Research Work on 
Indigo to the Government of India in 1908. 

[C/. Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 307-14; Montgomery 
Martin, Hist. E. India^ 1838, ii., 986-96 ; Reid, Cult, anil Manuf. of Indigo^ 1887, 
65-73, 74-86 ; Nicholls, Trop. Agri.y 1892, 256-9 ; Bridges Lee, Man. of Indigo^ 
1892; Journ. Soc. Chem. Indust., April 30, 1894, xiii., 382; Oct. 31, 941; 
Feb. 28, 1901, xx., 116-7; March 31, 466-7; Sept. 30, 886; May 15, 

1902, xxi., 607 ; Rept. on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept. on 
Patent Silicate Process of Indigo Manuf., 1901 ; Rawson, Gardner and Lay cock. 
Diet. Dyes, Mordants, etc., 1901, 174-80 ; Perkin, Condition of Indigo Indust., 
Nature, Nov. 1, 1900, Ixiii., 7-9; Nov. 29, 111-2; Jan. 24, 1901; Breaudat, 
Contrih. d L'Etude de la Fabricat. de VIndigo, in Bull. Econ. L'Indo~Chine, July 

1903, n.s., vi.] 

SYNTHETIC INDIQO. —It would be impossible to deal here with 
the discovery and production of synthetic indigo. As a matter of 
historic interest it may b^ mentioned that Perkin was (in 1856) the 
original discoverer of the coal-tar dyes, but, like Green’s discoveries still 
later, they were not fully appreciated until they had reached the Nether¬ 
lands and German laboratories. Hence for a good many years past the 
artificial dyes have proved formidable rivals to the natural colours, and 
even in the case of indigo have begun to curtail the world’s demand for the 
Indian article. Already the exports from India have been reduced very 
seriously. Germany, for example, has practically ceased to import vegetable 
indigo, and her exports of the artificial products to all countries were last 
year valued at 25,000,000 marks (£1,250,020). This is remarkable, seeing 
that the first commercial manufacture was only made in 1897. According 
to a report issued by the Badische Anilin and Soda-Fabrik Company, their 
profits were in 1903, £583,787, and in 1904, £544,936. Thus it would 
appear probable that large sums have been realised from the sale of artificial 
indigo. The imports of synthetic indigo are mainly from the Netherlands, 
These came to 14,691 cwt., valued at £143,613 in 1902 ; 17,752 cwt. in 
1903 ; 19,458 cwt. in 1904 ; 32,246 cwt. in 1905; and 39,042 cwt., valued 
at £147,325 in 1906. 

TRADE IN INDIQO. —In a dispatch dated 1792, the Board of 
Directors congratulated the Indian Government that, as the British im¬ 
ports of Bengal indigo increased, those from the Spanish and French 
colonies declined, while at the same time a large export trade from Great 
Britain to the Continent had been established. That re-export trade 
amounted in 1790 to close on one million pounds of the dye. Such a 
brilliant result, when contrasted with the depression that has been cast 
over the industry, within the past few years, is highly significant. But 
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with the detailed statement of former transactions, given in the 
Dictionary, it may suffice to review here, and very briefly, the returns of the 
past few years :— 

Exports. Exports. —The bulk of the factory-made indigo is exported. India 

uses up only the most inferior grades of the dye. The returns of foreign 
trade thus very nearly express the total production. The year 1894-5 
iucord Your. .showod the highest production credited to the Indian industry, viz. 

237,494 cwt., produced from 1,688,042 acres. Up to that point the pros¬ 
perity was almost phenomenal—a century of advancement, in spite of 
numerous local upheavals. But the year following the first commercial 
production of synthetic indigo the crash came, and from that time 
there has been nothing but continuous curtailments. From 1894-5 
down to 1906-7 the record is, in fact, a very melancholy one. The 
exports'in 1894-5 were 166,308 cwt., valued at Rs. 4,74,59,153, and in 
1895 6 tliey were 187,337 cwt., valued at Rs. 5,35,45,112. But the twelve 
ocditic. years following show a continuous decline, until in 1906-7 the exports 

were only 35,102 cwt., valued at Rs. 70,04,773. Commenting on this 
subject, J. A. Robertson (Rev. Trade Ind., 1904-5, 28-9), at that time 
I>ir(‘(;tor-(ieneral of Statistics in India, wrote: ‘‘The unremunerative 
level to whi(4i prices have been forced down by competition of synthetic 
indigo has reduced the indigo plantations of Bengal to less than half the 
area they occupied ten years ago, and over the whole of India the reduction 
in that period was 66 per cent. Planters in Bengal are strengthening their 
positioii by cultivating other crops in addition to indigo, and they can 
carry on a contest for supremacy with synthetic indigo for many years.” 
“ The season of 1904 gave a very poor yield, the deficiency compared with 
th(* previous year being estimated in the official reports at 31 per cent, in 
Bengal and 45 per cent, for the whole crop. The total exports of 1904-5 
are l(*ss by 18-4 per cent, in quantity, and 22*4 per cent, in value, than 
the exports of the previous year. The fall in the average price was thus 
4 per c(‘nt., and in Calcutta the fall was more marked in the better kinds 
than in the ordinary qualities.” 

<iroiit Hrita lhinui\g iiow to thc countries which have drawn on India for their 

‘ supplies of indigo, Great Britain formerly headed the list. The exports 

from India to Great Britain in 1875-6 came to 72,494 cwt. ; in 1883-6 to 
64,204 cwt. ; in 1895-6 to 66,215 cwt. ; and in 1898-9 (the year after the 
production of synthetic indigo) they dropped to 30,973 cwt. ; since which 
date they have steadily declined until in 1904-5 they were only 10,743 cwt. ; 
cnito.i statoa. in 11)05 6, 7,749 cwt. ; and in 1906-7, 7,942 cwt. The record of the United 
States is somewhat similar, though on a smaller scale. In 1875-6 the 
share taken by the States came to 4,089 cwt. ; ten years later it became 
20,737 cwt., and from then a decline has been observed until in 1905-6 
K^^ypt. the amount taken was only 1,530 cwt., and in 1906-7, 1,258 cwt. Egypt, 

on the other hand, has preserved a fairly constant market, but it has to be 
explained that Egypt takes mainly Madras dry-leaf indigo. In 1875-6 
it drew 577 cwt. ; in 1885-6, 11,601 cwt. ; in 1895-6, 13,995 cwt. ; in 
1903-4,15,375 cwt. ; in 1905-6, 9,702 cwt.; and in 1906-7, 9,195 cwt. With 
most Continental countries the decline in the demand for Indian indigo has 
been !uost marked. Germany took in 1895-6, 16,929 cwt.; in 1903-4, only 
1,776 cwt.; in 1905-6, 487 cwt.; and in 1906-7, 523 cwt. France procured 
ill 1895-6, 21,011 cwt. ; in 1903-4, 1,975 cwt. ; in 1905-6, 970 cwt. ; and 
in 1906-7, 541 cwt. Japan, which for several years had been one of the 
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chief markets, almost ceased to import in 1904-5. This, it is believed, 
was largely a consequence of “ the clifEerential taxation which took effect 
from April 1, 1903 and imposed an extra tax, equal to 1*55 pence per lb., 
on Indian indigo, which both Java plant indigo and German synthetic 
indigo escaped, placing an insupportable burden on the trade ; but now 
that Indian indigo has been treated on the most-favoured-nation basis by 
the Convention with Japan, which came into force on March 15, 1905, 
there may be some revival of the trade. German synthetic indigo has, 
however, now acquired such a dominant position, and its higher percentage 
of colouring matter still retains for it such advantage by reason of the 
duty being charged by weight, that India will find it difficult to recover 
lost ground ” (Robertson, l.c. 29). The exports from India to Japan in 
1906-7 were 1,800 cwt. \Cf. Rept. Beng. Chamber of Comm., 1903-4, 

163-8.] 

Internal Trade. —Turning now to the shares taken by the provinces Internal 
of India. In 1885-6 the total exports were 132,495 cwt., of which the Trade. 
Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6) 
the total exports were 187,337, of which the Bengal share was 111,714 
and the Madras 62,425 cwt.; in 1903-4, 60,410, of which Bengal furnished 
29,858 and Madras 24,414 cwt. ; in 1905-6, 31,186, of which Bengal sup¬ 
plied 19,062 and Madras 7,756 cwt.; and in 1906-7, 35,102, of which Bengal 
contributed 19,309 and Madras 11,159 cwt. The exports across the land 
frontier are not very important. In 1904-5 they came to 4,873 cwt., 
valued at Rs. 4,70,203 ; in 1905-6 to 5,275 cwt., valued at Rs. 5,26,431 ; 
and in 1906-7 to 3,518 cwt., valued at Rs. 3,47,341. The most important 
receiving countries are Seistan and Dir, Swat and Bajaur. Formerly a 
large trade was done in exporting indigo-dyed goods from India. The only 
survival of this is the export of blue cloth from Pondicherry to French 
China—a survival due, apparently, to the French protectionist enactments Enactments, 
in favour of her colonies. 

Imports. —A startling peculiarity of the present phase of the Indian Imports, 
traffic in indigo may be said to exist in the circumstance that a small supply 
of the dye is annually drawn from the Straits, from the United Kingdom, 

Belgium and Japan. There is no mention of synthentic indigo being 
imported, and the small foreign supply may be to some extent returns of 
Indian indigo. The imports in 1905-6 were 1,244 cwt., valued at 
Rs. 1,12,243 ; and in 1906-7, 2,392 cwt. and Rs. 97,152. 

INSKCTS (INSECTA); Fa. Br. /W.; Hampson (Moths), i.-iv., P , 
Bingham, TFosps and Bees (Hymenoptera), i.-ii.; Distant, Bugs (Rhyn- ’ 

chota), i.; Watt, Products Derived from Animal Kingdom (Insects), 64-5 ; 
Maxwell-Lefroy, Economic Entomology, in Journ. Bomb. Nat. Hist. Soc., 

XV., 432-44 ; also Locusts in India, in Agri. Journ. Ind., 1907, ii., pt. 
iii., 238-45, tt. xiv-xx. 

With the exception of the silkworms, the bees, the cochineal, the lac and Economic Value, 
the gall-forming insects, very few others can be regarded as of economic value. 

Unfortunately a very large number of insects force attention through the depre¬ 
dations they effect on crops, stores of food, industrial materials, manufactures, 
woodwork, etc. Maxwell-Lefroy has set forth in a lucid manner the difficulties 
that beset the entomologist in India who may have entrusted to him the investiga¬ 
tion and solution of the pests of the fields and forests or the discovery of beneficial Pests, 
insects. The insects have to be identified and in many cases scientifically named, 
then their life-histories worked out, before practical suggestions are possible. 

Throughout the present publication the effort has been made to record the results 
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hitlierto attained under the names of the products concerned, such as Coreho^ft 
(Jute), iantfUia (Tea), etc. But in addition, the following special articles deal 
with insect economic products :— 

Bees*, Bees’-wax, Dammar and Honey (see pp. 123-9). 

Coccus Cacti, Cochineal (pp. 347-9). 

SUk (pp. 992-1013). 

Tachardia Lacca (pp. 1053 fi). 

Besides those, however, there are a few other insects that have attracted 
attention. Perhaps the most important is the Locust. This often proves so 
destructive that strenuous efforts become necessary to restrain it. In order 
to aid in their identification, Maxwell-Lefroy has recently published an in¬ 
teresting account of tlio life-histories, with full-page illustrations, of the two 
lf)custs known to India, viz. the Bombay Locust and the North-West Locust. [The 
following papers have appeared in The Agricultural Ledger :—Gunther and Cotes, 
Dried Locusts as food for Cage and Game Lirds, 1893, No. 2 ; The Automatic 
Locust (\itcher, 1895, No. 15; Stewart Stockman, A Plague of Grasshoppers in 
the C. Prov., 190.3, No. 3, 50-85 ; Maxwell-Lefroy, Mem. Dept. Agri. Ind.^ 1906, i.. 
No. 1 ; 1907, i., 125.] Sly {Agri. Journ. Ind., ii., pt. ii., 208) gives a brief 
forecast of a report sliortly to appear on the results attained in India with the 
locust parasiti(! fungus, 

'riie wing-cases of the beetle rittata are largely employed 

for ornamental pur[)oses in India, and are especially worked up in articles of 
dress ])ro(liu‘od in Madras and Hyderabad, or are used in khas-khas fans, etc. 
[Cf. Mukharji, Art Manuf. Ind., 309, 313, 380; Watt, Ind. Art at Delhi, 1903, 
161, 198, 408.] 

IPOMCEA, Ijinn,; FL Br. Ind,, iv., 196-215; Prain, Beng, Plants, 
1903, ii., 731-7; Cooke, FI Pres. Bomb., 1905, ii., 241-52; Con- 
V0LVULACK.I2. A gciius of heibs, rarely shrubs, twining, prostrate, or 
less often sub-erect. 

I. aquatica, , Rec. Bot. Surv. Ind., ii., 121, 185, 243 ; iii., 81. The kalmi- 
snk, 7i(tri, ganlhian, ndlichi haji, sarkarei valli, etc. An aquatic species common 
throughout India hut especially abundant on the surface of tanks in Bengal. 
The young shoots, leaves and roots are universally eaten as a vegetable, and the 
plant is for that purpose often semi-cultivated. The juice is believed to have 
enu'tic properties and to be useful in opium poisoning. [Cy. Pharmacog. Ind., ii., 
540 ; Dutt, Mat. Med. Hind., 1900, 302.] 

I. dlgltata, Linn.; 'I’albot, List Trees, etc., 1902, 251. The bildikand, bhui-kohala, 
matta-pal-tiga, etc. \ large climbing perennial cultivated on account of its 
pink to purple flowers and its tuberous roots, used in Native medicine (see p. 1120). 
[Cy. The Bower Manuscript (Hoernle, transl.), 1893-7, 96; Pharmctcog. Ind., 
ii., 534 6 ; Dutt, /.c. 323.] 

I. hederacea, dacq. ; Rec, Bot. Surv. Ind,,in,, 244. The nil-kalmi, baunra, bildi, 
kodi, kdld-ddnd, kdkkatdn-virai, etc. An annual hairy twiner, cultivated in 
India, hut als(j found wild. The seeds known as kdld-ddna and mirchai are 
purgative and resemble jalap in their action. They w^re made officinal in the 
Bharmacopa'ia India in 1868. The market rate is about 4 annas per lb. Hooper 
{Rept. Labor. Ind. Mua, (Irulust. Sec,), 1905-0, 32-3) says that the seeds contain 
8'05 per cent, of resin resembling conuolvuline, but in addition are rich in albu¬ 
minous substances and contain 14-02 per cent, of a nauseous fat—a disadvantage 
in internal administration. [Cf. Pharmacog. Ind., ii., 530-4; Henry, Econ. Bot. 
China, 1893, 49 ; Firininger, Man Card. Ind. (ed. Cameron), 1904, 476.] 

I. Purgra, Ilagne. Jalap. A climber, native of the Mexican Andes, 
at altitudes from 5,()00 to 8,000 feet above the sea. In its native habitat 
rain falls almost daily, and it flourishes best in shady woods with a deep 
rich humus soil. 

In Imlia it is cultivated on Dodabetta in the Nilgiri hills, and in the North- 
Western Himalaya at Mussourio. The crop is an exhausting one. Formerly 
the plant was grow’ii among the cinchona trees, but this system has been abandoned, 
since while the jalap flourished the cinchona was injured. Plants may be obtained 
from cuttings sot under shade in a moist, sandy soil, but for cultivation on a 
largo scale the smaller tuberous roots may preferably be used. These are placed 
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one foot apart and at a depth of about six inches within trenches filled with farm¬ 
yard manure. As the plants grow, stakes require to be fixed for them to climb 
on. A return may be expected in the third year, and every third year there¬ 
after. In Ootacamund it has been found that an acre of jalap yields 5,000 lb. 
of green tubers, or say 1,000 lb. of powder. The drying process is a difficult one, 
as there is frequently considerable loss through mouidiness and fermentation. 
It is said this may be prevented by cutting the tubercles in slices. 

Medicinally, jalap is well known as a hydragogue purgative, its action being 
due to certain resinous principles. The selling price has been given at about 
28. 3d. per oz. [G/. Nicholls, Textbook Trop. Agri., 1892, 2.37-40; Hooper, 
Effect of Phoaphatic Man. on Growth of Jalap (Reprint from Pharm. Journ.), 
1896 ; Kew Bull., 1897, 302 ; Brit. Pharmacop., 1898, 165 ; Thorpe, Diet. Appl. 
Chem., 1900, iii., 349; Pharm. Soc. Mus. Rept., 1895-1902, 62-3; Pharm. 
Journ.y 1904, Ixxii., 284-5.] 

I, Turpethum (see Operculina Turpethum, p. 822). 

I. Batatas^ Lamh.; Duthie and Fuller, Field and Garden Crops, 
1893, iii., 12, tt. 87-8; Rec, Bot, Surv. Ind., ii., 41, 120, 185; iii., 80, 245. 
Sweet Potato, mita-dlu, ranga-dlu, chine dlu, skaJearJeand, vallikildngu, etc. 

Habitat.—Presumably a native of America, but is extensively cultivated in 
India. Two forma are met with, one with red, the other with white tubers. 
Evidence points to its having apparently reached the Pacific Islands in prehistoric 
times, and to a cultivation in China in the second or third century of our ora. 
Asa Gray {Scient. Papers, 1889, i., 317-20), reviewing the account given in De 
Candolle’s Origin of Cultivated Plants, gives full particulars of the literary evidence 
in favour of an American origin. The first mention of the plant appears to be 
by Peter Martyr, who in the 9th book of his 2nd Decade (written about 1514), 
gives Batatce among the fruits of the province of Uraba, Darien, and in his 
3rd Decade names them among the plants growing in Honduras when Columbus 
landed in 1502. Other early Spanish travellers, e.g. Cieca de Leon, Jean de 
Lery, etc., also refer to the finding of sweet potatoes in Peru and Brazil. Clusius, 
moreover {Rar, Stirp. Hist., 1576, ii., 297-9), states pointedly that they grow 
wild in the New World and adjoining islands, whence brought to Spain. Nothing 
very definite can be learned of its introduction into India. The plant is figured 
and described by Rheede {Hort. Mai., 1688, vii., 95, t. 50) and by Rumphius 
{Herb. Amb., 1750, v., 370, t. 130). Carey {As. Res., 1808, x., 18) discusses the 
method of cultivation pursued in Dinajpvir, and Roxburgh {FI. Jnd., i., 483) 
speaks of the red sort as cultivated all over the warmer parts of Asia. 

Cultivation ,—The area under the sweet potato in India cannot be 
definitely ascertained. It is grown all over the country from the Panjab, 
the United Provinces, Rajputana, Central India, the Central Provinces, 
Bengal, Assam, Bombay, Madras and Burma. In Bengal it is more 
important in the eastern tracts, such as Bogra and Bhagalpur, than in the 
western and central divisions. Taking India as a whole, it is planted 
from August to November and reaped from December to May, the varia¬ 
tions being a consequence of local climatic conditions and methods of 
propagation. A full account of its production in Bombay is given by 
Mollison {Textbook Ind. Agri., 1901, iii., 193-7), of which the following 
summary may be accepted as true of India generally. The best soil is a 
light friable one, well prepared by deep tillage. The crop does not 
thrive unless the land be naturally dry. It is generally grown during the 
cold season and under irrigation, but on light, dry land a rain crop may be 
produced. The land is prepared during the monsoon by frequent plough- 
ings, and in September farmyard manure at the rate of thirty cart-loads 
per acre is given. Before planting, irrigation beds are formed of various 
sizes according to local circumstances. 

Planting usually takes place in October-November. The crop is 
propagated by cuttings from fairly mature portions of the stem, each 
with three nodes or leaf-buds. Two nodes are placed underground, 2 
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to 3 i,.che., doep, while the other node is left free The cuttings are 
usually plarnd along ridges, though sometimes in flat beds. Ine ridges are 
about 18 inches apart and the cuttings are deposited one foot apart 
on cat h side of the ridge, half-way between the crest and the bottom of the 
furrow. Ooss furrows are also drawn which form channels for irrigation. 
Weeding should be attended to and the crop watered every eight or twelve 
days. Caro must also be taken to prevent the plants rooting at the nodes, 
for otherwise small tubers of no value will be formed at the points of 
attachment and these will deduct from the growth of the large tubers at 
the main root. 

Yield, —If planted in October-November the crop should be ripe in 
April and the tubers lifted at once, else much damage will be done by 
rats aAd whiter ants. The vines or hmibus are reaped before the tubers 
are dug. A good crop may yield six tons per acre, worth about Rs. 300. 
The cost of cultivation in the Surat district Mollison gives as Rs. 134. 

Sugar and Alcohol ,—The sweet potato contains more dry starchy 
and sugary matter than the ordinary potato, but less nitrogenous substance. 
Analysis shows it to possess about 10 to 20 per cent, of sugar and about 
HJ'Or) per cent, of starch. It is said to be an excellent source of alcohol, 
100 kilos of tubers yielding about 12 to 13 litres of absolute alcohol. 

Receuitly it has been largely cultivated in some parts of the world as a 
sourca*. of sugar. By the Natives of India it is commonly used as food, 
eitfier cooked in curry or boiled, roasted or fried. 

[Cf. Piso, l)e Med. Hrnzil, 1048, 94; Hernandez, Nova PL Hist., 1651, 299 ; 
Fci’Htcr, PL Esc., 178(>, 55-0; Benthain, Rev. of Targioni-Tozzetti, in Journ, 
Hort. Soc., 1855, ix., 141-2 ; De Candolle, Orig. Cult. Plants, 1884, 57-8 ; Basil, 
Agri. Lohardaga, 1890, pt. i., 78; Nicholls,/.c. 288-90; Duggar, Sweet Potato 
Cult., etc., U.S. Dept. Agri. Pull., 1895, No. 20 ; Tliorpe, Diet. Appl. Chem,, 1898, 
i., 292 ; Woodrow, Card, in Ind., 1899, .391 ; Der Tropenpflanzer, 1902, vi., 28.5— 
90 ; MolliHon, Amer. Sweet Potatos for hid., in Ind. Planting and Card., Oct. 30, 
1902; Sweet Potato Sugar in Formosa, Aug. 1, 1903; West Ind. Bull. 1901 ii 
No. 4, 293-302 ; 1902, iii.. No. 3, 200-11 ; v., No. I, 5-0, 25-6, No. .3, 281-o‘; 
Pirinin;?cr, Man. Card. Ind. (ed. Cainoron), 1904, 478.] 

IRON AND IRON MANUFACTURES.—Ball, Man. Econ, 
deal 1 , 1 ( 1 ., iii., 335-420; Wiitt, liev. Min. Prod. Ind., 1894-7; Mahon, 
Sept. Monuj. of Iron and Steel in India, 1899 ; Holland, Rev. Min. Prod 
Ind.. 1898-1903, 11-2, 51-2. 

PRODUCTION. -Iron is commonly .said to exist in nature in two great 
classes of workable Ork—( 1) Carbonates and clay ironstone, and (2) 
Oxides, like hematite and magnetite. The Carbonates consist essen¬ 
tially of tvvo kinds : (a) those in which the salt is crystalline and little 
admixed with eaithy matter, and (6) those in which a larger or smaller 
amount of clay is intimately intermixed with the ferrous carbonate. The 
former is spathic iron ore and the latter argillaceous ore or clay ironstone. 
(;iay ironstone exists in large deposits in many coal measures and is then 
known as black-band. The Oxides may be spoken of as of three kinds 
(rt) anhydrous ferric oxide ; (6) hydrated ferric oxide; and (c) a mixture 
of ferrous and ferric oxides such as the magnetic oxide of iron. Hughes 
Buller has recently sent from Baluchistan a natural mineral known as 
khodjhal or hujh, which is employed as a dye. This has been ascertained 
to be an impure sulphate of iron. “ The most abundant iron ores are 
the minerals magnetite and hematite which occur in numerous places 
with quartz, making quartz iron-ore schists which are generally members 
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of the Dharwar and other Archjean schist series. The most conspicuous Most Abundant, 
examples of this class occur in the Salem district and the Sandur State 
in the Bellary district of the Madras Presidency, and in the Chanda, Raipur, 
and Jubbulpore Districts of the Central Provinces. The chief ore now 
used at the Barakar iron-works for the manufacture of pig-iron is clay 
ironstone, containing 45 to 48 per cent, of iron, and occurring as nodules 
in shaly formation separating the Barakar and Raiugaiij stages of the 
Damuda series in Bengal ” Gaz., 1907, iii., 145-G). 

Notwithstanding the fact that rich deposits of one or other of these 
various iron ores exist here and there all over India, and have, from the 
most ancient times, been worked up in a desultory manner by the Natives, 
still there has been but one successful attempt on European lines and by Success^ 
modern appliances. Indeed some of the recent investigations conducted in ' 

India would seem to establish belief that few of the important supplies of 
ore are of sufficiently high merit to defray the c.ost of carriage to Europe 
(or even to Indian centres of fuel supply) and leave a margin of profit. 

Iffie opinion would thus appear to have been borne home that the 
expansion of India’s iron production must, for the present, be looked for Proximity to 
in the immediate vicinity of fuel supplies. 

South India. —Some few years ago many persons urged that if it paid South 
to convey Spanish ore to England to be there made into ‘‘ pig ” which in l^dia. 
the ordinary course of trade was profitably carried even to India, it must 
of necessity pay to convey the rich ores of Madras to the coal mines of 
India to be there worked up in competition with the imported foreign 
metal (Watt, Mem, Res. Ind., 1894). It was also even upheld that the 
time might soon arrive when England would have to look to Salem for 
its supplies of magnetic ore. In his presidential address to the Iron and Magnetic Ore. 
Steel Institute (of May 1893), for example, Mr. W. Richards suggested 
that Indian ores could and should be substituted for Spanish. And still 
further it was loudly proclaimed that with some co-operative organisation 
of the Forest Department, South India might easily supply charcoal in charcoal, 
such abundance and at such a price as to admit of production of iron after 
the fashion pursued in Styria and certain districts of America. These 
and other such opinions led to various technical investigations and reports 
on the' part of experts employed both by private individuals and by 
Government. The Secretary of State for India, for example, submitted 
the then available information to Mr. Jeremiah Head, formerly President Jeremiah Head's 
of the Institution of Mechanical Engineers, for favour of his views, the 
result being a most valuable contribution dated May 2, 1896. This is 
concluded as follows :—“I regret to have to say that in my opinion it is 
not at present practicable to conduct an iron industry at or near Salem 
upon the methods pursued in Styria and certain districts of America where 
charcoal is employed.” It was perhaps but natural that with a subject 
which had not passed from the stage of personal opinion to that of ascer¬ 
tained results, some at least of Head’s statements would be challenged. His 
final conclusion, in fact, has by no means been universally accepted in India, 
and the accuracy of the information on which he based his calculations of 
cost of production of iron, as also the supply of crude ore for direct export uata caUed 
to Europe, has been called into question. The Board of Revenue, Madras, 
for example, observed that ‘‘ If it can be shown that Mr. Head’s estimate Revenue, 
can be safely reduced to Rs. 50 per ton f.o.b., as the Board believes that it 
can be, and freight can be obtained at 15s. per ton, the estimate taken by 
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Mr. Hoad (at page 18 of his report), it will be possible to deliver Kanjamalai 
pig-iron in England for £3 155 . 10^^. per ton, being 55. 2d. below the 
mininnnn value of importofl Swedish pig, £1 4s. lid. below the maximum, 
and 125 . 3d. below the average. The same iron could also compete still more 
favourably with Swedish })ig imported into Madras, Calcutta and Ceylon.” 

Tn 1898 a consignment of Kanjamalai Salem ore was sent to England to 
be tested along with Indian coke supplied for that purpose. The experiment 
was conducted by Messrs. Bolckow, Vaughan & Co. at Middlesborough, 
with the result that it was found to contain only 40 per cent, magnetic 
iron -in fact, that it was not worth exporting. This led to an acri¬ 
monious corr(^s])ondence in the public press, in which it was affirmed that 
the sain])le sent was not selected ore but an average of the whole rock, 
and tbuh contained much that ordinarily would never be conveyed from 
tlui mitie to the snn^ltitig furnace. It was urged that the results of previous 
inv(‘sfigati()ns (such as those conducted by Dunstan, Imp. Inst. Tech. Repts., 
12 22) sbow(‘d a much higher average merit. Six samples examined gave 
bb-Of) averagi', with the highest 70-06 and the lowest 36*44 per cent, of iron. 

Tlui Porto Novo Iron Company, founded by Mr. Josiah Marshal Heath, 
was tin* (Nirlic^st and ])erhaps the most persistently worked concern in 
India. It was founded in 1830, changed hands more than once, and was 
finally dissolvcMl and its privileges surrendered to Covernment in 1874. 
For thirty y('ars a large (juantity of iron was manufactured, and failure, 
as Major K. H. Mahon says, was not due to lack of iron ore or its quality, 
l)ut to inexperience, defective machinery, and want of capital. He is, 
moreover, strongly of opinion that all existing difficulties will be overcome 
and iron ])ro(luction from the South Indian supplies made an industry of 
the gr(‘at(rst ])ossiblc value. Persons interested in this subject should 
therefore [)r()cur(‘ Mahon’s admirable report. It would thus seem that 
th(^ wholes subject needs to be even still further investigated before it 
can b(‘ regarded as satisfactorily disposed of one way or the other. 

Central Provinces and Orissa, —Hardly less satisfactory are the 
ri'sults of the inquiry made regarding the iron supplies of the Central 
Provinces. The ri'port of investigations conducted by Mr. E. P. Martin 
and Ihof. Henry Louis (on behalf of the Right Hon. Sir E. Cassel) will be 
foimd in The AijricnUural Led<jer. Speaking of the Jabbalpur district, 
more especially the Agaria ridg(‘, these distinguished investigators say 
‘‘the (’litire district undoubtedly contains considerable quantities of 
ferruginous material, but the latter is nowhere concentrated into what 
may b(‘ called a workable ore deposit showing the essential characters of 
steadiness and p(‘rsistence which are indispensable in a deposit that is to 
form the basis of an important industry.” The conclusion arrived at may 
b(‘ said to be that considerable though the iron resources of the district 
are, they are not sui’h as would warrant the erection of iron and steel 
works with any prospect of commercial success. In the Mayurbhanj State, 
in Raipur and in the Chanda districts, Messrs. Tata, Sons & Co. of Bombay 
organised prospecting o})erations on a large scale and employed Mr. C. P. 
Peril! and Mr. C. M. Weld as their experts. As a result it has been decided 
to erect iron and ste(‘l works near Kalimati on the Bengal-Nagpur Railway 
with the intention of using the Mayurbhanj ore in conjunction with fuel 
from the Jherria Coal Field. It may thus fairly well be assumed that 
this new departure marks an era in the metal industries of India. 

A Company known as the Tata Iron and Steel Company, Ltd., was 
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floated at Bombay in July 1907 with a capital of lakhs of rupees. Since 
then Government have sanctioned the construction of a broad-gauge 
railway from Kalimati (the site selected for the works) to the ore-fields 
of Mayurbhanj State, a distance of about 45 miles. Coal lands have 
been purchased by the company in the Jherria field ; limestone quarries 
secured near Katni; manganese ore is being opened up in Salaghat; 
designs for the works have been accepted and progress made in c learing 
the site for the erection of the blast furnaces which are expected to com¬ 
mence operations about the end of 1910. 

Bengal .— It has, however, to be admitted that so far as actual results Bengal, 
are concerned, the ore utilised in India is very nearly confined to that 
worked up by the Bengal Iron and Steel Company in its works at Barakar. 

In the Review of Mineral Production, Holland gives the ore raised 

in Bengal during 1898 to 1903, which shows for the six years an annual 

average output of 57,678 tons valued at £8,338, and a value per ton of 

2*895. Up to the present time, he observes, the Barakar Iron and 

Steel Company has manufactured pig-iron only, of which two blast furnaces rig-iron. 

have turned out 35,000 tons of pig-iron a year. Since then a third blast Furnaces. 

furnace has been added and an unsuccessful attempt made to manufacture 

basic steel. The history of past adversity and present prosperity of the 

Barakar works is the story of the failure of unskilled impersonal enterprise 

contrasted with skilled individual energy when combined with capital 

and commercial acumen. Their subsequent production was 65,115 tons 

in 1904 ; 97,698 tons in 1905 ; and 69,397 tons in 1906. 

FOUNDRIES AND INDUSTRIES .— Iron and Brass Foundries are not Foundries, 
separately returned, so that they have to be dealt with conjointly. They 
are scattered all over the country, but with the exception of the Barakar 
Iron and Steel Company, the railway and engineering workshops and 
foundries of Calcutta, Bombay, and certain other large towns, few are of 
any importance. In 1903 there were 78 foundries in all India giving employ¬ 
ment to 22,568 persons, and in 1904, 89 employing 24,256 persons. Three Persons 
years previously the corresponding figures were 70 and 17,980, so that 
there has been a considerable expansion; but these returns take, of course, 
no cognisance of the village blacksmith nor the workers in brass and copper. 

In the Records of the Geological Survey of India (1906, xxxiii., pt. i., 12-3) 
it is stated that the value of Bengal ore works out to an average of Rs. 2-4a. Cost. 

(3s.) per ton. For the rest of India, the ore being of a higher quality 
and raised at places often distant from the railways as well as the ports, 
a higher average prevails, say Rs. 4. The returns for 1904 show 71,608 
tons of ore used, valued at £12,617. In the Central Provinces there were 
441 small direct-process furnaces at work. [Cf. Moral and Mat. Proy. 

Ind., 1905-6, 115.] 

Local Manufactures .— The exports and re-exports are not of Local 
sufficient importance to necessitate separate treatment. A feature of Indents, 
great potentiality that bids fair to foster local manufacturing enterprise, 
is the decision of the Indian Railway Board to place Indian engineering 
firms in a position to tender publicly for a portion of the annual require¬ 
ment of stock. The tenders are to be confined for the j^resent to the 
supply of frames and bodies only, the requisite wheels, axles, springs 
and draw-bars to complete wagons being indented for from England 
as heretofore. Subject to the material being satisfactory, iron and steel 
of Indian manufacture should be used whenever possible. 
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INDIAN INDUSTKIES 

Indigenous Industries. —There w^ould seem to be ‘‘ no doubt that 
the existing manufacture of wrought iron by a direct process was 
widespread in the country before the date of the most ancient historic 
rcc.ords, while the manufacture of the ancient wootz anticipated by many 
centuries the cementation process, developed in Europe, for the 
manufacture of the finest qualities of steel.” “ The Native iron- 
smelting industry has been practically stamped out by cheap imported 
iron and steel within range of the railways, but it still persists in the 
mor(‘, remote parts of the Peninsula and in some parts of the Central 
Provinces has shown signs of slight improvement” (Imj), Gaz., 1907, 
iii., 145). According to Mr. Syed Ali Belgrami, the Nizam’s Dominions 
furnished the material from which the famous Damascus blades of the 
Middle ^Ages were made. To this day Hyderabad is noted for its 
swords and daggers. Holland observes that so far as official returns 
arci (;onc(U‘ne(l, the CNmtral Provinces show the highest production 
of iron, viz. from 2,40() to 4,800 tons ; but there is also a sensible 
industry surviving in Bijawar, Panna and Orchha amongst the Central 
Indian Stat(‘s, as well as in Mysore and in some parts of the Madras 
lh'(‘.sidency. “ Steel is made, both in the form of ingots by the 
carburisation of wrought-iron in crucibles, and, on a much smaller scale, 
by t he decarburisation of cast-iron shot in a small open hearth.” 

The anti(piity of the Indian knowledge in iron may be judged of from the 
famous |)illar at tlie Kutab near Delhi; from the numerous examples that 
(‘xist of wrought iron; from the hammered and perforated door panels both 
in iron and brass to be seen at the ancient palaces and tombs; and from the 
superb coll(*ctions of arms perserved by the princes and nobles. Burma has 
for many years been known to have attained high proficiency in wrought 
iron. Near tin; Arakan jiagoda of Mandalay numerous workshops exist for 
the production of the iron thees or the umbrellas placed as weather-cocks 
on the pagodas of Burma. At the pagodas, balustrades in iron are also 
fre(juently used, and this demand has given birth to a fairly large 
import trade in very inferior cast-iron imitations of fine old Burmese 
designs in wrought iron. Of Western India, Baroda is noted for its 
wrought-iron balustrades. The engraving and carving of iron and steel 
was sonu^ years ago an important industry in India, and Kanara, Madura, 
Malabar, \d/agapataiu and Mysore were famous for their works of this 
class. The art. is still practised at Udaipur, Jaipur, and Jodhpur. 
Hyderabad, l)(*ccan, and Kach are famed for their arms; and the gold and 
silver damascened soft-steel wares such as armoin*, swords, shields, caskets, 
etc. {kojtijan wmrk) of Sialkot, Serhoi, Jaipur, are traded in all over 
India and largely exported. The decline of the Sikh power and the modern 
change in th e nudhods and materials of warfare struck, however, a deadly 
blow at the damascening art, and a serious decline both in the amount 
and <piality of the work has for years past been manifest (Ind. Art at 
Delhi, 1903, 14 15, 460-2). 

TRADI:.— Imports. At is difficult to give anything like an accurate 
conce])tiou of the total traffic in iron. The local production is but 
imperfectly known ; an error must therefore always exist. A large 
number of articles that are partly constructed of iron are sure to be re¬ 
turned under other headings, but the figures under hardware and cutlery, 
iron, steel, machinery, railway plant, rolling stock, locomotives, etc. 
(Merchandise and Government Stores), give some idea of the vast magni- 
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tude of the traffic. The Imports shown under these headings were 
collectively in 1899-1900 valued at Rs. 13,34,14,503; in 1901-2 at 
Rs. 15,11,06,431; in 1903-4, Rs. 19,58,09,778; in 1904-5, Rs. 20,30,66,366 ; 
in 1905-6, Rs. 23,01,10,532 ; and in 1906-7, Rs. 26,86,49,605 (£17,909,973). 
Thus the traffic is by no means unimportant, but it may be useful to direct 
attention to certain items of it that more especially may be called Iron. 
The imports of Cast-pig were in 1899-1900, 263,563 cwt., valued at 
Rs. 7,95,040 ; in 1901-2, 291,422 cwt., valued at Rs. 8,73,347 ; in 1903-4, 
531,953 cwt., valued at Rs. 13,84,888 ; in 1905-6, 636,163 cwt., valued 
at Rs. 16,17,966 ; and in 1906-7, 667,285 cwt., valued at Rs. 18,43,167. 
Practically the whole of these imports came from the United Kingdom, 
the only other country of importance being Aden. Of Bar-iron, the 
imports were in 1899-1900, 499,678 cwt., Rs. 30,07,124 ; in 1901-2, 
855,106 cwt., Rs. 49,67,024 ; in 1903-4, 650,409 cwt., Rs. 35,74,266 ; 
in 1905-6, 781,360 cwt., Rs. 39,89,004; and in 1906-7, 606,604 cwt., 
Rs. 35,18,998. Under the heading of Steel-bars the imports were in 
1899-1900, 500,676 cwt., valued at Rs. 33,21,024 ; in 1901-2, 974,038 
cwt., Rs. 54,93,840 ; in 1903-4, 1,115,933 cwt., Rs. 59,49,191; in 1905-6, 
1,963,574 cwt., Rs. 95,42,895; and in 1906-7,1,402,762 cwt., Rs. 74,92,013. 
In the iron and steel bar traffic Belgium has practically usurped the 
United Kingdom and for some years past poured into the country large 
quantities of cheap stuff that has found a ready and expanding market. 
Of Pipes and Tubes in 1899-1900 the imports were 257,118 cwt., 
Rs. 25,32,277 ; in 1901-2, 322,520 cwt., Rs. 29,40,404; 1903-4,821,783 cwt., 
Rs. 57,81,098; 1905-6, 514,060 cwt., Rs. 38,19,850; and in 1906-7, 668,539 
cwt., Rs. 51,17,286. In this traffic the British manufacturer more than 
holds his own, the only important competitor being the United States. Of 
Sheets and Plates (all kinds) the imports in 1899-1900 were 1,104,289 
cwt., valued at Rs. 1,04,42,871 ; in 1901-2,1,298,985 cwt., Rs. 1,22,15,307 ; 
in 1903-4, 1,636,592 cwt., Rs. 1,45,60,655 ; in 1905-6, 1,783,999 cwt., 
Rs. 1,59,41,040 ; and in 1906-7, 2,190,764 cwt., Rs. 2,20,45,396. The 
supplies come mainly from the United Kingdom, the only other country 
of importance being Belgium, the trade from which would appear to be 
declining. 

These illustrations may be ac(;cpted as fairly representative of all 
the special headings of the iron trade proper. Space cannot be afforded 
to indicate the traffic in the manufactures that are only partially made 
of iron, such as machinery, railway plant, etc. It may have been ob¬ 
served that a steady rise is taking place in the imports. Even the figures 
exemplified are sufficient to show that there is room for a large iron manu¬ 
facturing industry; and when this is established, the production of rails, 
rolling stock and machinery would soon follow in the wake of the furnace 
and the foundry. 

[Cf. Bengal : Montgomery Martin, Hist. E. Ind.y 1807-13, ii., 175-6, 
190-3, 261-7 ; Agri. Ledg., 1900, No. 14 ; Rept. Chief Inspect, of Mines in 
Ind.f 1902, 27-8 ; Rec. Oeol. Surv. Ind., 1904, xxxi., 168-70 ; 1906, xxxiii., 12-3. 
Central Provinces : Agri. Ledg., 1898, No 17; 1900, No. 14 ; Martin and Louis, 
Native Methods of Smelting and Manufacturing Iron in Jahbalpur, in Agri. 
Ledg., 1904, No. 3. United Provinces: Spwejrby, Rept. Surv. Iron Dept, 
in the Bhahur, in Scl. Rec. Qovt. Ind., 1855, No. xvii. ; Hoey, Monog. Trade 
and Manuf. N. Ind., 1880, 30; Gaz. N.-W. Prov., 1882, x., 200-76. Panjab : 
Lawrence, Valley of Kashmir, 62-3, 372 ; Rec. Oeol. Surv. Ind., 1895, xxviii,, 
106. Central India and Rajputana : Rec. Oeol. Surv. Ind., 1904, xxxi., 8-9. 
Bombay : Rept. on Sample from Chota Udepur State, Imp. Inst. Dull., July 1903. 

693 


Imports. 


Cast Iron. 


Bar-iron, 


Steol. 


United Kingdom 
versus Belgium. 


Pipes and 
Tubes. 


Sheets and 
Plates. 


Machinery and 
Railway Plant. 



iscHiS:]yiUM 

ANOUSTIFOLIUM THE BABOI PAPEK-GKASS 

Baboi 

Baluchistan : Chrome-Iron^ in Rept. Geol. Surv. Ind., 1902-3, xciv., 67 ; Fawcett, 
Monoq. Dyes and Dyeing, 23, 32, 36. Madras : Heyne, Tracts on Ind.y 
189-<)7, 218-26, 358-64 ; Holland, Iron in S. Dist. Madras, Imp. Inst. Handbook, 
1802, No. 8 ; also Iron Ores and Iron Indust, of the Dist. of Salem, in Rec. Oeol. 
Surv. hid., 1892, xxv., 135-59; Foote, JVfem. Geol. Surv. Ind., 1895, xxv., 191 ; 
.JfTeniiali Howl, Rept. Salem Ores and the Practicability of Conducting an Iron 
Indust. in that Dial., 1806; Dunnlan, Imp. Inst. Tech. Repts., 1903, 12-22. 
j^i KMA: JioHC, Rec. Geol. Surv. Ind., 1803, xxvi., 161-3; Stirling, in Gaz. Burma. 
T' Burma : Gaz., 1900, ii., 299-300.] 
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ISCHiEMUM ANOUSTIFOLIUM, Ilavh. ; FI. Br. hid., vii., 
129 ; Keiv Bull., 1888, 157-60 and t. ; GRAMiNEi55. The baboi, bhabar, 
hhuhi, hhaih, babni, sabai, hagijar, ban-kush, bankas, som, moya, bacJikron, etc. 
A perennial p^rass plentiful in drier tracts of India, from Cliota Nagpur 
and Hajhialial to Nttpal and Garhwal, also throughout the plains north¬ 
ward, viz. in the Central Provinces, Central India and Rajputana to the 
Panjal), Kasliniir and Afghanistan, ascending to altitudes of 7,000 feet. 
Tln^ grass, from the most ancient times, has, in the localities where it 
ahoiiiids, h(‘(*ii extensively used for making ropes, string and mats (see 
p. 776), and utilised in the construction of rope bridges, and to some extent 
takes the ])lace of jute in agricultural sacking. 

Jihabar is often associated with the sedgo JCriophonnu comoHutu {D.E.P., 
iii., 266), and the Iano doubtless are sometimes used mixed together, but for 
many y<'ars it was incorrectly supposed that bhahar was MU'ioultoruut. Sir D. 
Brandis was the first to recognise? that Hoyle, Wallieli and others wore in error 
in oveTlookiug tiie gra.ss tHchivmum as the most important, if not tlie true 
bhahar. Stewart {Jouni. Agri.-Hort. Soc. Ind., 1863, xiii., 293), while acknow- 
li'dging his indebt(‘dness for this correction, expressed the opinion that the 
grass should, in the future, play an important part as a paper material—ho was 
thus appareMitly the first to suggest that use for the grass. Duthio led to a true 
identification liotanically, and Sir George King pioneered the trade as a paper 
material (si'c ])[). 865-8). In the Annual Rei)ort for the Ifotanic Gardens of 
Galcuttu for 1803 4, he tells us that ho had sent home, in 1873, samples of the 
grass to a {lafier-maker in Scotland, who reported favourably on it, and again 
in 1877 bad furnished the late Mr. Koutledge, througli tlie India Office, with 
a eonsigniiuHit for oxpc'riment in Sunderland. Investigations were also made 
in India from 1882, the first by Mr. Do\eria, and finally i)y the Bally Mills Com- 
j)any, Lul., and others, until the grass became firmly established as a jmper 
inati'rial. 

Tlu' Kew Bulletin and the Indian Forester have devoted mueh attention to 
this subject for some years jiast, and the Annual Ailministration Reports of 
tho Fort'st l)c[)artmeut have recorded the measures taken to foster and extend 
ju'oductioii. \Cf. Gamble, hid. For., 1803, app., xix. ; Fischer, Ind. For., Nov. 
1!»03, xxi\., 51(i. 1 'The grass has thus been systematically placed before the 
])ublic. It lias, ill consequence, become an assured paper material, restricted 
alone by the uisulheiency of tho supply. Tho attempt has accordingly been 
iiiadti to cultivate the plant in localities more accessible to tho paper-mills, 
tlieri'by lowering tlie ruinously heavy freight charges. More or less successful 
experiments of this kind have been conducted in Poona, Mysore, Hyderabad 
Deccan and in Hyderabad Sind. Systematic cultivation lias also been under- 
takt'ii in Manbhiim, Birblium and Mursliidabud. Jn Poona it lias been an¬ 
nounced that the yield is 21 cvvt. of dry grass per acre. It was, however, ascer¬ 
tained .that when gnnvn on soils of a better class than in its wild habitat or under 
wannt'r ainl moister e<ai(litioiis, it tends to flower too profusely, and this lowers 
its value as a pa])cr material. A consignment sent in 1808 from "Poona to London, 
by ^\ oodrow, was accompanied with tho statement that it could bo delivered 
on bcairti ship at Ifombay at Rs. 40 per ton. 

As marking the progre.ss iiiatle, the following joltings, taken from official 
and oilier publications, may be here giv^en. In the Bengal Forest Department 
Report for lS05-(>, v\e read that the grass had been fairly extensively planted 
ill 8aliibganj, and that the jiroduce sold readily at 12 to 14 annas a maund, 
and letched at the mills Rs. 1-4 to Rs. 1-7, the railway freight being not ov’er 
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3 annas 5 pies a maund. Mr. Wild, while Conserv’^ator of Forests in Bengal, 
devoted much attention to the supply of paper materials to the Calcutta 
mills, and among other subjects took up the study of hhabar. He then wrote, 
“ When it is understood that the Calcutta mills turn out 360 tons of paper a 
week, or an equivalent of, say, 500,000 maunds a year, there is room for wood 
pulp as well as grass. It is believed that a consignment of 200 tons of pulp left 
Calcutta for Glasgow in 1896, at £4 28, per ton. If the cost could be reduced to 
£3 10^. per ton—and there seems no reason why it should not -it would, it is 
thought, compete with esparto. Surprise has been expressed that the planting com¬ 
munity in India does not pay attention to the cultivation of grasses, etc., for paper¬ 
making. There is evidently profit in it, and what is more, witli the output of 
paper mills increasing every year, the demand, for some time to come, will bo 
expansive.” 

In Murshidabad, according to Mr. B. C. Bose, Assistant Director of Agriculture, 
Bengal, it is now planted in clumps along the borders of mulberry fields. ” Two 
cuttings are taken in the year, one in September and the other in March. With 
irrigation three or four crops can bo had. This is at any rate the experience in 
Poona. The March crop is cut after the grass has flowered, and yields very 
inferior fibre. No steps are taken to remove the flower stalks, no doubt owing 
to the cost of picking them out. The September crop does not flower, and yields 
the best fibre. The people look upon tho formation of the flower stalks as a 
necessary evil, which they have no means of checking.” Tlie Calcutta mills 
draw their supplies from Sahibganj, Chota Nagpur and Nepal (the Terai), 
tho last mentioned having, in recent years, contributed fairly largely. Tho 
Report issued by the United Provinces and Oudh for 1808-9 affirmed the 
annual production to bo 200,000 maunds. Tho cutting in these provinces is said 
to commence at tho end of October. That supply is very largely made use of in 
cordage. 


ISINGLASS, GELATINE, GLUE AND GELOSE. —There 
are commonly said to be five classes of Cements :—(a) Calcareous 
(pp. 713-4) ; (6) Gelatinous (animal, p. 543); (c) Glutinous (vegetable, p. 
293); {d) Eesinous (see Tachardia lacca, p. 1063); and (e) Mixed Materials, 
non-rcsinous. With the first mentioned lime is essential, and they are 
collectively designated Mortars. Gelatine is prepared from animal flesh, 
bones, skins, hoofs and horns. It is a purer article than glue, which is 
made, as a rule, from the parings of hides and the refuse of the tan-yard 
generally. A mixture of glue and shellac is often used in India, the lac 
peventing the penetration of moisture, which softens and renders ordinary 
glue often useless. There is no chemical difference between gelatine, 
glue and isinglass. The purer transparent forms are used for culinary 
purposes. Fish-glue made from fish-bones is largely employed in India, 
and may be had all over the country, but no information exists as to 
the centres of production or the methods of manufacture. Edible Swallows’ 
Nests may be described as Indian gelatine (see Birds, p. 138). Gclose is 
prepared from several Alg.t,, designated in India as agar-agar, and in Euro¬ 
pean commerce as China Moss. The best-known example is (ii'acilarla 
lichenoides (D.E.P., iv., 174-5). Numerous glutinous cements and 
pastes are in use in India, the commonest of all being made with the water 
obtained on boiling rice. [0/. Glue :—Hoey, Monog. Trade and Manuf, 
N. Ind., 176-7 ; Notter and Firth, Theory and Practice of Hygiene, 1896, 
808; Journ, Soc, Chem. Indiist., 1904, xxiii., 1189-92 ; Isinglass :—Day, 
Sea Fish and Fisheries of Ind. and Burma, app. cxl.-cxlv.] 

IVORY AND THE MANUFACTURES THEREFROM 

Birdwood, Ind. Art. Indust., 1880, ii., 218 ; Mukharji, Art Manuf. Ind., 
1888, 148-50; Watt, Ind. Art at Delhi, 1903, 170-93. 
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THE ELEPHANT 

ant ,—account of Ivory would bo coniploto without som© montion 
of the Klepiiant. In tho Dictionary will bo found a fairly detailed account 
of tho Indian species. From the most ancient classic times this sagacious 
and most useful animal has l^oen known, and tho methods of capturing and 
taming it can hardly have been (^hanged materially for the past two thousand 
years. Tho Hindu god (Uinesha (son of Siva) is represented with an elephant s 
liead on tho liody of a man. In tho Rkj Veda tho elephant is tho animal 
witli a hand, and in tho Atharvan ho is the mightiest of animals. In the wars 
of tlio Hamayana and tho Mahabhnrata, elephant corps were employed and 
fndra’s Valian is tlio elephant Airavnt. According to Monier Williams {Buddhism, 
2.‘J-4, S4, .^>25), tho elephant is with the Buddhists the most sacred of animals. 
Among I'iUropean writi'rs, Megasthenes (300 n.c.), Strabo (25 B.C.), Arrian 
{Indlka, 150 a.d. ; ed. .MeOindle, 213) and /Elian (250 A.D.) give full par¬ 
ticulars regarding tho manner of hunting and capturing tho elephant, the degree 
of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gives a 
cha])ter on tho kheddahs that might bo read as an abridgment of Sanderson’s 
corresponding chapter in ThirUen Years Among the Wild Beasts of India. The 
African elephant a[)pears to have similarly been tamed, and tho Carthaginians 
emph)\ed tluan as fighting animals. Tlie inscription at Adulo (recorded by 
('o.smas, 515 A.D.) alludes to this special use. [Cf. Vincent, Pcriplus, app., 56.] 
During the aseendeney of the Koman Empire, elephants became quite common 
in Kuroj)(' ; hut thc'V ultimately disappeared, and for several centuries seem 
ti) have bo(m altogether forgotten, and what is most significant, the African 
elephant, since the fall of Carthago, has hardly since betai in such a complete 
static of domestication. 

Passing over a ga]> of sevcTal centuries, little is said oven of tho Indian ele¬ 
phant, till Abd-er-Ba/,/ak {Narr. of Journ. in Ind., 1442, in India in I5th Century, 
(.Major, transh), 27, 3<i) descTibod the elephants owned by the King of Vijayanagar 
near Hellary, and tho mothotl of capturing and taming them then prevalent. 
Kicolo Conti, sp('aking of Ava {Travels in the East, in India in loth Century, 
1 I 2, 37), alludc's to tho whiti* elephant owned by tho king. Athanasius Nikitin 
{Travels in India in ]i>fh Century, 12) discusses the elephants seen by him. 
Varthema {'Travels, 1510 (ed. llakf. 8oc.), 125- 31) gives a naxst graphic account 
of the city of Vijayanagar and vivifies tho ruined elephant stables, which in 
tlu'ir dt'solation arc to-day objects of special inspection by tho curious. Garcia 
do Orta jiublished at Goa the first edition of tho Colloquies (1503, xxi.), and 
in that work wo nvo given tho Arabic name fil, tho Deccan name ati, tho Kan- 
aresi' aedi, tho Malabar aue, and tho Ethiopian yternbo. Mention is made of the 
large' amount of African ivory annually imported into Cambay, and of the ex¬ 
ist enc-o ot wild elephants in Orissa, Bengal, Patna, Pegu, Martaban, Ceylon and 
Siam. This is followi'd by Acosta {Tract, de las Drogas, 1578, 417-48), who 
gi\'cs for th(> time when produced two admirable plates showing the wild and 
tanu' ('k'phant with its war howdah. In iho'Voyage of Linschoten, some 
adilitional usi'ful faet.s are tokl of Indian elephants. Balx^r {Memoirs, 1525 
(la'\dcn and Erskine, transh), 315-6) enumerates and brk'fly describes tho 
animals and plants seen by him in India which ho regarded as peculiar to that 
etamtry, and assigns the first ))lac(' to the elephant, which he speaks of as abun¬ 
dant in j)arts of tho country where, during the memory of living man, no wild 
elephants ha\<' l)«>cn known. Abul Eazl {Am-i-Akbari, 151)0 (Blochmann, transh), 
117, etc.) di'tails the particulars of tho Emperor’s ek'phant stables, and of the 
i-caring of that animal under domestication. Barbosa {Coasts East Africa and 
Malabar (c'd. Hakh See.), 167 S) furnishes an account of how elephants were 
caught in Ceylon and ox])ortoil to liulia. Subsequent to tho dates mentioned, 
many lMiroj)ean autlaa-s havo contributed to tho stock of present-day knowledge 
reganling tins most useful animal. \Cf. I’yrard, Voy. E. Ind,, etc., 1601 (ed. 
llakh Soc.), ii., 343-(» ; Clusiii.s, Hist. Exot. PL, 1605, 166, 260; Terry, Voy. E, 
Ind., 1622 (ed. 1777), 134 (gives a long and most interesting account of the 
domestication and uses of the elephant in India); Mandelslo, Travels, 1662, in 
Ok'arius, Hist. Muscovy, etc., 51; Tavernier, 'Travels Ind., 1676, ii., 161, 317; 
'J’hevenot, 'Travels in Jjcvant, Ijidostan, etc., 1687, pt. iii., 45; Ovdngton, Voy. 
Suratt, lt>86, 101-4; Fryer, AT?c Arc. E. Ind. and Pers., 1672-81, 35, 96, 211; 
Milburn, Or. Conun., 1813, i., 63 ; etc., etc. F'or recent works consult citation given 
in the D.E.P., iii., 208-9; also Journ. Bomb. Nat. Hist. Soc., 1895-7, x., 133-5; 
'J'hr Ebphant in Burma, 1897-8, xi., 322-6, 335; 1903, xiv., 151-5; Jardine, 
Elephant Shooting, xiv., 160-2 ; Blanford, Fa. Br, Ind. {Alammalia), 463-7.] 
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Distribution. —The elephant frequents the forest-clad portions of 
India and Ceylon from about Dehra Dun in the north along the foot of 
the Himalaya to Assam, Chittagong, Burma, Siam and Cochin-China, 
also in the forests of the Deccan, the Western Ghats, Mysore and South 
India. As a rule the elephant does not ascend much above 5,000 feet, but in 
Manipur and the Naga hills (Japvo) it has been met with at close on 8,000 
feet. The chief centres of capture are in Assam (Garo hills more especially), 
in Mysore and Ceylon. It is generally aflirmed that while all the Indian 
elephants constitute but one species—apart from that of Africa—there 
are several very distinct races such as those of Nepal, Assam, Burma and 
Mysore. The Nepal animal is small and especially adapted for life in a 
hilly country ; the Shan elephant is tall, massive and handsome, but like 
the Ceylon race is often tuskless. Those of Burma and Chittagong are 
small and well suited for hilly countries, while the Assam animal is large 
and massive, hence better adapted for hunting purposes. The Natives 
classify the recognised races into Icumeriah, the royal or princely, the 
thoroughbred ; mirga, a tightly built and long-legged, arched-backed 
animal, suggestive of the deer mirga ; and dwasdla, the intermediate of 
the two former and the ordinary domestic or working elephant, the mirga 
being used in quick marching. 

In India the animal is caught purely and simply for domestic purposes 
and is never (as in Africa) ruthlessly destroyed on account of its ivory. 
It is now captured exclusively by the kheddah system, and never by the 
cruel methods in pits, etc., formerly pursued. But there seem indica¬ 
tions that, far from being exterminated, the Indian elephant is increasing 
in a higher ratio than the captures, and that the time may come when 
it may be necessary to keep the multiplication under control, so as to 
protect the cultivation of the tracts adjacent to the forests. 

The chief Indian mart where elephants are offered for sale appears to 
be Sonepoor, near Patna, the m.ela there held being some time in Oc.tober 
or November. An elephant costs about £40 to capture, and maybe sold 
for £150. A full-grown elephant will weigh from 3 to 3 J- tons, and stand 
from 7-J to 9| feet at the shoulders. It is an adult at twenty-five years 
(but a calf may be obtained at thirteen to sixteen years), and its full age is 
120 years. The only pace of the elephant is the walk, capable of being 
increased to a fast shuffle of about fifteen miles an hour, but for short 
distances only ; it can neither trot, canter nor gallop. It cannot jump, 
can never have all four feet off the ground at one time, and hence a trench 
7 feet wide is to it impassable, though the step of a full-grown animal is 
6^ feet. The elephant will eat 600 to 700 lb. of green fodder, but is usually 
under-fed, getting 250 to 400 lb., and is fed mainly on leaves and 
boughs of trees. Most of its ailments proceed from unsuitable or 
insufficient food. 

IVORY {BLBPHANT*S TOOTH), —Mention has been made of the 
fact that the Ceylon elephant has frequently no tusks. In India a tusk¬ 
less male is called a mukna. The tusks of the Asiatic animal are con¬ 
siderably less valuable than the African. As a rule, the nearer the equator, 
the larger, finer and more expensive the ivory ; but there are in addition 
many local manifestations. African ivory is closer in grain and not so 
liable to turn yellow nor to warp and split as the Indian; moreover, the 
ivory of the east coast of Africa is superior to that of the west. By 
“ dead ivory ” is meant ivory that has been found on the ground or 
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stored for a considerable time, until it has lost the oil or gelatine that 
gives elasticity to “ green ivory.” All the finer and more expensive ivory 
carvings are, as a rule, done on the best African ivory; and even in inlaying, 
the hair lines are invariably in the bluish-white African article, the larger 
patches being in the dull chalky Indian quality. For the miscroscopic 
structure of ivory, consult Hanausek {Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 422-8). 

Perhaps one of the oldest samples of Indian ivory on record is that 
mentioned by Stein (Ancient Khotan, 1907, 209, 222, pi. xlviii). This was 
found ill the Khotan oasis and dates from about the 8th century. As a 
curiosity, it may be mentioned that in the armouries of the Indian princes a 
large number of daggers will be found, the hafts of which are made of fossil 
or of walrus ivories. 8ome of these weapons have often histories that carry 
them back for om* or more centuries ; hence the traffic in conveying these 
special forms of ivory from Siberia or even from Greenland to India, mostly 
by tedious land routes, must have existed long anterior to the present 
methods and channels of commerce. For the microscopic appearances of 
the various fossil and other ivories, confer with Hanausek (l.c, 426-9). 

Centres of Ivory Carving, etc, —There are four localities in India 
ami one in Jlurma that may be sjioken of as specially noted for their 
arfistii; ivories. These are Delhi in the Panjab, Murshidabad in Bengal, 
Mysorii and Travanc.ore in Madras, and Moulmein in Burma. Here and 
ther(i all over the lanintry ivory carving and ivory turnery are met with, 
but the live localities named produce by far the best work. The chief 
artistic, workers in India are Hindus. 


ivory Turnery, though less artistic, is even more widespread than 
carving ; in fact, most towns have a few workers of this class. Small 
articles are made by them, such as bracelets (bangles), (‘hessmon, antimony 
boxes, etc, etc. Some of the better known localities are Agra, Alwar, 
Bikauir, Jodhpur (more especially Pali), Annitsar, Ludhiana, Patiala, 
Lippiua, liiu])ati, Godav’^ari, etc. With the 8ikh the use of a comb is 
abnost a religious observance. It is no wonder, therefore, that in Amritsar 
and other towns of the Punjab, ivory combs of great beauty are to be had. 
Here and there fabulous sums are expended on special chairs, howdahs 
and throiK's made ol ivory, or rather veneered with ivory; so also in the 
purchase ol mats and fans woven by threads cut from the tusk. Ivory 
mats are often made at Delhi, Bharatpur, Murshidabad, Tippera, etc. 

ivory inlaying.— -In many parts of India wood is inlaid with ivory, 
localities that are specially noted for the superiority 
of this class of work. These are Mysore in South India, Hoshiarpur 
in the lanjab, and Monghyr in Bengal. Bone is sometimes used as an 
interior substitute for ivorv in inlaying. 

Trade In /vory.- Tlio /'.v/'o/r/'s' of ivory (raw and manufactured) 
Iroiii India apiH’ar to have been declining for some years past In 1876-7 
(hey were valued a( Us. 5.6,582 ; in 1886-7 at Us. 48,311 ; in 1896-7 
‘i‘L, e 1901-7 have been Rs. 27,740 in 

ion - ’ Rs. 26,795 in 1903-4; Rs. 26,956 in 

1J04-U ; R.s. 44,600 m 1905-6 ; and Rs. 49,583 in 1906-7. The imvouth 
on the other hand, seem to fluctuate very greatly, but on the whole 
the supply of raw ivory seencs to be declining and manufactures in- 
iK'asing. Ihus tlm raw and manufactured ivory imported in 1876-7 were 
\alued at Us. 24,00,637 (raw accounting for Rs. 24,15,514); in 1886-7 
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the figures were Rs. 28,81,190 raw and Rs. 1,46,762 manufactured ; ten 
years later (1896-7) the total of both kinds was only Rs. 23,19,229; and 
in 1903-4 the figures returned were raw ivory Rs. 18,20,766 and manu¬ 
factured Rs. 2,35,809; in 1905-6, raw Rs. 14,52,379, and manufactured 
Rs. 2,41,699; and in 1906-7, raw Rs. 12,71,754, and manufactured 
Rs. 2,24,984. 

Thus India is by no means self-supporting in the matter of ivory, but, 
as shown above, it has for several centuries procured large supplies from 
Africa. In Indian commerce ivory is spoken of as ‘‘ elephant’s tooth,” 
but a second substance is called “ fish tooth.” This is of a dirty oily Fish Tooth, 
yellow colour, with the texture looking as if crystallised into patches. The 
significance of being called in every language of India by the same name 
is suggestive of a foreign origin. It is, as already explained, highly valued 
for sword and dagger hafts, and is more extensively so used than ordinary 
ivory. It would appear to be mainly if not entirely the so-called fossil 
ivory of Siberia—the ivory of the mammoth—a substance that has lain 
for countless ages in the frostbound drifts of Liakoff and New Siberia. 

It is also just possible that a fair proportion of the mackld-ka-dant of India 
is hippopotamus or even walrus ivory, the latter, along with fossil ivory, 
having found its way to India across the land frontier. In fact, from the 
antiquity of the daggers, etc, with fish-tooth hafts, it seems highly probable 
that the traffic in the commodity mentioned was a very ancient one—alone 
destroyed by the growth of fire-arms. 

[Cf. Monographs, Ivory Carving : —Dutt, Bengal, 1901 ; Stubbs, U. Prov., 

1900; Ellis, pS., 1900; Bombay, 1900; Donald, A^sam, 1900; Thurston, 

Madras, 1901 ; Pratt, Burma, 1901; Maskoll, Cantor Lcct. on Ivory, in Journ. 

Soc. Arts, Nov. 2, 1906, liv., 1127-42 et seq. ; Journ. Ind. Art (many passages).] 
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JATROPHA, Linn, ; FI. Br. Ind., v., 382-4 ; Gamble, Man. Ind. 
Tirribs., 1902, 612-3 ; Talbot, List. Trees, etc., 1902, 309-10 ; Prain, Beng, 
Plants, 1903, ii., 941 ; Brandis, Ind. Trees, 1906, 576 ; Euphorbiace^. 
A genus of woody plants, chiefly natives of America. Four species are 
indigenous to India and three others naturalised or cultivated. 

J, Curcas, Unn. ; Rec. Bot. Surv. Ind., iii., 101, 275. The Physio Nut, hag- 
herenda, safed arand, rattanjot, magalieranda, kaat-amunak, thinbaw-kyetsu, etc. 
An evergreen shrub, indigenous to America, but cultivated in most parts of India. 

Garcia de Orta (1563, Coll., xviii.) describes certain seeds which he calls 
curcas, but it is perhaps doubtful if he refers to the seeds of the present species, 
{Cf. Ball, Rev. of Garcia de Orta in Proc. Roy. Ir. Acad., ser. 3, 1889-91, i., 405.J 
Heyno regards the milk of this plant as possessing “ the exclusive property ” 
of “ oxydating silver.” When dried in the sun the juice forms a reddish brown, 
brittle substance like shellac or kino, and is also stated to dye linen bla(;k. The 
seeds yield about 30 per cent, of a pale yellow oil, incorrectly known as Croton 
Oil, which is used for burning, in medicine as a purgative and emetic, and as an 
application in cutaneous diseases. It has also been recommended as a substitute 
for olive oil, in dressing of woollen cloths, and as a good drying oil. Numerous 
cases of poisoning are on record through eating the entire seed, though used by the 
Natives as a purgative. Gamble states that in Madras the fruit is sometimes 
collected and sold, and in Assam the leaves are occasionally used to feed the eri 
silkworm, when other leaves are not available. {Cf. Heyne, Tracts on Ind., 
1814, 242, 245 ; Pharmacog. Ind., 1893, iii., 274 ; Nicholls, Textbook Trop. Agri., 
1892, 206 ; Henry, Econ. Bot. China, 1893, 61 ; Kirtikar, Poison. PI. Bomb., 
1896, i., 59 ; Waring, Bazar Med., 1897, 124-5 ; Woodrow, Qard. in Ind., 1899, 
442 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 417.] 


D.E.P., 
iv., 645-9. 
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the walnut 


LAGENARIA 

VULOABIS 

Bottle Qou glandullfera, />oxb. Idl-bherenda, undarbiU, ^ 

snittll shrill) coiniiioii throughout the hotter damp tracts of ° ‘ ® 

r, a Jiodi^o. llopniod to produce a green dye. The seeds afford a lig y 

■ * fluid oil, wliich lias for long been used as an external application m rheumatism 

and paralytic affections, but is seldom administered internally, though spoken 
of as a purgative. [Cf. Diarmacog. /nd., 1892, iii., 272-3.] 


D.E.P. JUGLANS REGIA, Linn. ; FI Br. Ind., v., 595 ; Gamble, Man. 

iv., 549- 52. Ind. Tunhs., 6b2-.3 ; Brandis, Ind. Trees, 619-20; Juglande^e. The 
Walnut, Walnut Tree, al'hrM, dkhor, hibshing, kol, dun, ughz, thitcha, etc. A large 

(hiciduous tree, of the Himalayan forests from Afghanistan to Bhutan 
at .‘3,000 to 10,000 h^et, and the" hills of Upper Burma ; also cultivated on 
the ifimalaya, the Khasia hills, and occasionally in gardens on other 


'I'iinlifr. 


I’diua. 


hyp, 

Mptiicino. 

J'’oud. 

Oil. 


tcmpe^jate traets. 

'I’hf? utilisation of the walnut and, accordingly, its cultivation in India date 
from very remote tina's. Its chief value lies in its timber. The most important 
us(! of llio wood is for gunstoeks, and as the European supply is becoming ex¬ 
hausted, (Imnbk' points out tliat it is a matter for serious consideration whether 
the trc(^ should not bo more ('xtensively and systematically cultivated in India. 
In Kashmir and tliroughout the l*anjab it is used for ornamental carving, turnery 
and fancy work. I'ho average weight is about 44 Ib. per cubic foot. The huge 
v\arlH or “ burrs ” growing on the stem are also exceedingly valuable, the wood 
of which is prized by cabinet-makers for veneer work, it is said that a good 
lairr may bo valued at about 20c‘?. per cubic foot. Those burrs have at times 
been largely fvxportod from Kashmir to Franco, and LauTonco {Valley of Kash¬ 
mir, 1895, 352-4) mentions that in one year coimtlcss numbervS of trees wore 
destroyed by cutting out the burrs, for which a large domand then existed. 
'L'lie hark is employed as a J)VK and Medicink and is exported to the plains, where 
it IS u.schI for cleaning the tooth. The fruit, which ripens in duly to Soptoinbor, 
is an im()ortant article of food in Kashmir and the North-West Himalaya generally 
and is largely exported to the i)lains. The kernel yields a good description of 
oil, wiulu tile rind is employed for tanning and dyeing. Lastly, tlie twigs and 
leaves are nliJised as Koddeh. [L'/. Moorernft, Travels Himal., 1841, ii., 
145 50 ; Ik'iitham, Rev. of Targioni-Tozzetti in Journ. Hurt. Soc., 1855, ix., 160 ; 
l)e i.\\m\o\\(},Orig.(lult. Rlants, 1884, 425-7 ; Ind. For. 1892, xviii., 383'5; 1890, 
xxii., 48; Henry, Econ. Boi. China, 1893, 48; Agri. Lcdg., 1902, No. 1, 54; 
For. Admin. 


L 


D.E.P,, 
iv., 580-1. 
Calabash. 


Oil l^ottlos. 


LAGENARIA VULGARIS, Sf rint/e ; FI. Br. Ind., ii., 613 ; 

Dutliic and Fuller, Fitdd and Garden Crops, 1883, ii., 48-9, t. xlviii; 
Dutliie, FI. Cpper Gang. Blain, 1903, 365-6; Cooke, El. Pres. Bomb., 1903, i., 
516 7 ; I’raiii, Beng. Plants, 1903, i., 519; Cucurbitace^. The kaddu, 
lauki, tuniri, kodn, tikta Idu, tumba, irdo, kunddnuga, etc. A climbing plant 
found wild in India, tlu' Moluccas and Abyssinia. As a result of cultivation 
the fruit nssuincs many different forms, the best known of which are the 
Pilgrim’s (Joiird, the Botthi Gourd, the Trumpet Gourd, and the Calabash. 

9’lhs plant is extensively grown in many parts of India for its Fkuit and 
siK'cooils best on heavily manured soil. Sowing may take place as early as 
February or as late as duly, but for rainy-season crops two sowings are made, 
the tir.st in April, the second in .Jiino. it is best to sow the seed where the plants 
are to grow, and about six feet should bo left between each. The cultivated 
forms are all eaten both by Europeans and Natives. 13y the former, the fruit is 
boiled wlion young and used as a vegetable marrow; by the latter it is sliced and 
cooked in curry, or the ]nilp is eaten with vinegar or mixed with rice. The dried 
shell of the bottle-shaped gourd is used by the Natives for holding water or as 
oil bottles, while the small wild form, tnrnri, is used for making the stringed 
instrument, the sitar, and the wind instrument, bin. The seeds yield a clear, 
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limpid Oil which is medicinal. The pulp of both the wild and the cultivated oil. 
forms, as also the leaves, are purgative. [Cf. Asa Gray, Scient. Papers^ 1889, i., 

330-2; Basu, Agri. Lohardaga, 1890, pt. 1, 78-9; Pharinacog. Ivd., ii., 67-8; 

Gollan, Ind. Veg. Gard.^ 1892, 116 ; Banerjei, Agri. Cuttack^ 1893, 115 ; Woodrow, 

Gard. in Ind.y 1899, 331; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 168-9.] 

LAGERSTRQSMIA, Linn, ; FL Br. Ind., ii., 575 -8 ; Gamble, B.E.P., 
Man. Ind. Timbs., 371-6 ; Talbot, List Trees, etc., 1902, 175-6 ; Cooke, iv., 681-4. 
FI. Pres. Bomb., 1903, i., 512-4 ; Brandis, Ind. Trees, 337-10 ; Lyth- 
RACE^. A genus of trees or shrubs containing 18 species—natives of 
South-East Asia. Burma may be spoken of as the centre of the genus. 

L. Flos-ReginSD, ReU. ; Rec. Bot. Surv. Ind., iii., 213. The jarul, ajhar, taman, 
kadali, adamboe, eikmwe, pyinma, etc. “ The chief timber-tree of Assam, 

Eastern Bengal and Chittagong, and one of the most important trees of Burma.” 

It also occurs in Chota Nagpur, the Circars and the west coast from the South 
Konkan southwards. It is commonly cultivated as an avenue tree. Is chiefly 
found along river-banks and on low swampy ground, but occurs only sporadically. 

No special care is taken to propagate the plant. It is ready to be felled 
when thirty to fifty years of age. The timber is used for shipbuilding, boats Timber, 
and canoes ; for construction of carts, etc. It has also been employed for gun- 
carriages and was recommended for gunstocks, but the report on the experiments 
80 far made has been unfavourable. In South India it is used for building and 
in Ceylon for casks. It is said to be very durable under water, but to decay 
soon when under ground. Hope {Jarul Timber, Ind. For., 1885, xi., 373-6), 
however, condemns the wood as not being durable and as being too readily 
attacked by white ants, but Gamble remarks that it is not quite certain the 
wood Hope refers to was in reality that of this tree. The average weight 
varies from about 40 to 45 lb. per cubic foot. A report is given by Unwin 
(in Imp. Inst. Tech. Repts., 292-3; also in Agri. Ledg., 1897, No. 9, 181-3) on 
various mechanical tests made on a block of this timber. He gives the 
following results:—weight, 4T77 lb. per cubic foot; resistance to shearing 
along the fibres, 832*4 lb. per sij. inch ; coefficient of transverse strength, 5*22 
tons per sq. inch; coefficient of elasticity, 544*1 tons per sq. inch; crushing 
strength, 2*762 tons per sq. inch. 

There appears to be no trade in this timber carried on in the provinces of Trade. 

India, except Assam. Of the Garo hills it is said that all the timber removed 
is exported to Bengal, and that the price of a standing tree is Rs. 6. In Cachar 
about 20,000 cubic feet are exported yearly to various places in the Sylhet 
district, and the price averages Rs. 1-2 per cubic foot. \Cf. Unwin, in Ind. 

For., 1898, xxiv., 89-91 ; Woodrow, Gard. in Ind., 1899, 318 ; Agri. Ledg., 1902, 

No. 1, 43.] 

L, parviflora, Roxb. ; Duthie, FI. Upper Gang. Plain, 1903, 353 ; Rec. Bot. Surv. 

Ind., 1904, iii., 59. The hdkli, sida, dhaura, nana, honddra, chenangi, tsambelai, zaung 
bale, etc. A large deciduous tree common almost all over India, except in very dry 
regions. It is of considerable economic importance since the timber is in demand Timber, 
for general purposes such as house-posts, beams and rafters, door and window 
frames, agricultural implements, carts and boats. It also yields a good charcoal. 

The average weight is abo\it 53 lb. per cubic foot. The bark has been employed 
in tanning and as a black colouring agent. It also yields a fibre used in Chota Fibre. 
Nagpur for ropes, and the gum is said to be sweet and edible. The tree is one cium. 
of those on which the tasar silkworm is reared. 

LARD AND TALLOW. —The rendered fat of the pig forms the d.e.P., 
valuable commercial product Lard. A similar substance prepared from iv., 264, 
cattle and sheep is Tallow (see Live Stock, p. 754 ; also Oils, pp. 813-4, 819). ^ v.. 

Space cannot be afforded to deal with these substances separately. Speaking 459 I 0 Q 
of lard, the best is the so-called Leaf Lard. This is derived from the fat Lard, 
surrounding the kidneys, and from the flaky layers below the skin. In 
European trade two other qualities are prepared from the softer and more 
fusible parts of the fat, and are known as second and third quality lard. 

Lard ,—The following information regarding the manufacture in Calcutta 
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'I'uf) K'irxJ.s 

of 


ftidtr 
J 1 Oli-if. 


1 'iqiaratlon. 


nuniliLlily, 


(jiiialily 

(( 

Sfvoiid (Oil). 
'I'liijd (SoiiiM. 


Tallow. 


Hoiulct inj^. 
J^oap, 


IS conmiuiiKatcd by Mr. I. H. Burkill, from information derived from 
Mr. S. I'raneis, superintendent of the pig slaughterhouse, Calcutta, 
hornier V lard was inade by three large firms and several small houses, 
but ard-rcndcnng is now- earned on by a few small Native concerns only 
and Uiese are .situated round the municipal pig slaughterhouse. AVith the 
<lisap],earan<e of large and responsible firms, the quality of the lard has 
Uegenerated. 1 he manufacture goes on all the year, but the beginning of the 
lo u (a lei is the busiest season, because then mo.st pigs are brought in. 
lu;o kiiid.s of pig are slaughtered; one, bred in Calcutta, is called the 
tiimvpig ; the other, driven in from the villages of Bengal, is called the 
country pig. The former is white, the latter black. The animals are 
s anglKered m the I'arly hours of the morning and lard-rendering begins in 
the forenoon. Ihe rendering house consists of a small room and a larger 
godnwn, where t he !ar<l m cooled and stored. The rendering is done in an iron 

a , iaslf. ? I fiut *'one weighing more than three or four ounces, 

• I ' ii* ' I *"'0 hours and then heaped up in the pan to 

4l)ov<> the level of the nm. AVhen the lard is thoroughly melted it is 
pollrc( out of the pan through a double thickness of cotton-muslin into 

M ing It IS stirred gently for about half an hour. The time taken in 
se mg vanes with the nature of the animal from which the fat has been 
.h mne.1. ^ Lard from the “ China pig ” takes about two days to Z, that 

u tin, ( ounf rypig a. much le.ss time, and the lard is of better aualitv 

for"' 1 Inch’ion'i fformeriy 
■ of reXel n ■'‘PP^^routly to the fact that 

rr 1 (piality IS not always used. 

The be.st <|ua ity of lard is much u.sed in cooking and in nrenariim 
•intments, etc., the second in the manufacture of lard oil, the tS as a 

'- I "1 liaiKi and for .sperm oil m the Eastern States of America It is 

nudton suet .an almie W i sed W the finest 

candles or the eh.nn.. oV u ’ / * * ^ ‘P® ^ the moulded 

ploy!!:;: r/ - 

makers of Lucknow u.sim- c/iarM ffatl bi’n th candle- 

v ith the industrie.s of that cite b» ’ he deals most minutely 

tallow manufactums W a,n ^speak"^^^^ 

that c/iarl>( (bullock and buffalo bfr 'i he states 

employed. “^^ter castor or linseed) is 
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Trade in Lard and Tallow. —The foreign traffic in Lard appears to Trade : 
be declining. The expobt^ in 1876-7 were valued at Rs. 3,22,825; in Lard. 
1886-7, Rs. 1,93,823 ; in 1896-7, Rs. 67,900; and for the past five years 
they have been 1902-3, Rs. 52,810 ; 1903-4, Rs. 30,526 ; 1904-5, 

Rs. 15,500 ; 1905-6, Rs. 18,750 ; and 1906-7, Rs. 15,747. Corresponding 
with this change in the traffic, the imports may be said to manifest an imports, 
expansion : in 1899 they were valued at Rs. 26,952 ; in 1900-1 at Rs. 

47,058; and for the past five years have been :—1902-3, Rs. 61,462; 1903 -4, 

Rs. 70,610 ; 1904-5, Rs. 55,454; 1905-6, Rs. 59,536; and 1906-7, Rs. 92,370. 

The traffic in Tallow corresponding to the lard just given was as follows : Tallow. 

—EXPORTS were in 1876-7 valued at Rs. 31,234 ; 1886-7, Rs. 54,097 ; i^xports. 
1896-7, Rs. 95,574 ; and during the five years ending 1906-7 were valued 
at Rs. 1,70,721, Rs. 2,17,828, Rs. 1,30,999, Rs. 1,11,255, and Rs. 80,404. 

Thus it may be said this export traffic is, on the whole, an expansion. The 
IMPORTS in 1876-7 were valued at Rs. 62,671, and for the past seven imports, 
years have been1900-1, Rs. 3,46,570; 1901-2, Rs. 5,51,976 ; 1902-3, 

Rs. 3,84,402 ; 1903-4, Rs. 5,93,127 ; 1904-5, Rs. 6,80,054 ; 1905-6, 

Rs. 8,16,705; and 1906-7, Rs. 9,14,834. 

Nearly the whole of the Lard exported from India goes from Bengal Bengal, 
to Mauritius. Formerly a fair amount was consigned to Reunion and to 
the Straits Settlements, but for some years past both these countries 
have discontinued their demands. India, as shown above, imports lard, 
and by far the major supply comes from the Straits, and recently from 
China (Hongkong), but Burma may be described as the receiving province. Burma oemaad. 
Of the total imports in 1903-4, viz. 316,111 lb. (the largest quantity for 
the past five years), valued Rs. 70,610, Burma alone took 303,727 lb., 
valued at Rs. 65,203. The returns of the coastwise traffic do not show 
lard separately from ‘‘ Other Provisions,” so that it is not possible to 
discover to what extent Bengal or the other provinces of India are com¬ 
peting with the Straits for a share in the Burmese market. 

Speaking of the traffic in Tallow, it is curious that while Bengal is 
the province most concerned in lard, the tallow traffic is concentrated 
chiefly in Bombay. The foreign Exports in 1906-7 were 4,135 cwt., Bombay, 
valued at Rs. 80,404, of which Bombay exported 3,517 cwt., valued at 
Rs. 69,601. Of the receiving countries, Arabia seems to manifest the 
most constant demand, taking 2,260 cwt. out of the total. Imports. —A 
curious feature of the tallow traffic may now be mentioned, namely 
that Bombay, followed by Burma, takes by far the largest share of 
the foreign supply. During 1906-7 India imported tallow to the extent Largo imports, 
of 36,837 cwt., valued at Rs. 9,14,834, and of these amounts Bombay 
took 23,325 cwt., Burma 6,433 cwt. The countries of supply were the 
United Kingdom, 19,604 cwt., and Belgium, 6,288 cwt. There is no 
mention of re-exports, so that India would appear to be by no means 
self-supporting in its lard and tallow supplies. \Cf. Hurst, Luhric. Oils, 

Fats, etc., 1896, 180 ; also Soaps, 1898, 119-20 : Blyth, Food Compos, 
and Anal., 1903, 310-6 ; Leach, Food Inspect, and Anal., 1905, 451-6).] 

LATHYRUS SATIVUS, Lhin. ; FI. Br. Ind., ii., 179-80; D.E.P., 
Duthie and Fuller, Field and Garden Crops, 1883, ii., 15, t. 32 ; Church, 

Food-Grains of Ind., 132, t. 24; Rec. Bot. Surv. Ind., i., 41, 151: ii., 48, vetch 
96 ; iii., 192 ; Duthie, FI. Upper Gang. Plain, 260; Cooke, FI. Pres. 

Bomb., 1903, i., 360 ; Lequminos^. The Chickling-Vetch, Jehesdri, latri, 
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THE CHICKLING-VETCH 

ieora, iiura, churdl, lakh (or hie), lakhori, Idng, etc. An annual herb which, 
according to De Candolle, is indigenous to the region that extends from 
the Caucasus to Northern India. 

Cultivation and Area, This vetch is cultivated throughout 

India as a cold-weather crop, and has the reputation of germinating on 
land too dry for other rahi crops. To this fact is largely due its value 
agriculturally. It can take the place of other crops when the October 
rain has failed, and as an article of food it is remarkably cheap. Statistics 
of actual cultivation arc not available for the whole of India, so that a 
complete statement of the total area cannot be furnished. The following 
particulars of a few provinces are, however, instructive. In 1904-5 the 
Central Provinces had an area of 363,504 acres, chiefly in Nagpur 
(163,632 acres) and Chhattisgarh (152,046 acres) districts. Berar appears 
to have had 11,108 acres. Bombay (excluding Sind) 18,656 acres, mainly 
in Broach. Sind by itself had 232,070 acres, chiefly in Larkhana district 
(142,011 a( res). The United Provinces do not appear to have published 
the area recently, but some few years ago the acreage devoted to the crop 
was said to have been 56,100 acres. No returns of any kind are available 
for Bengal, Assam, Burma, the Panjab, Hajputana and Central India, 
nor Madras. There is no evidence, however, that these provinces materi¬ 
ally affect the total Indian production. The two chief areas are the 
Central Provinces and Sind. 

Tillage and Yield, —To give some cont^eption of the methods of culti¬ 
vation, yield, etc., of this pulse, the admirable account given by Mollison 
(Textbook IruL Agri., 1901, ii., 29 ; iii., 78-80) may be here drawn upon. 
l/mg, he says, is almost invariably grown alone, though a slight admixture 
may be found in gram (Cicer avietimnn) fields. It thrives best on deep, 
retentive, black soils. In the Deccan it is chiefly a se(^ond crop in rice- 
lidds, but in Gujarat it is the sole crop of the year. In Broach it is gener¬ 
ally raised on low-lying fields liable to be flooded by heavy rain, all fields 
whicli become waterlogged and too wet for cotton being commonly sown 
with Idng. Tillage operations begin by ploughing after the first fall of 
rain. If the rains are unfavourable for cotton, the field is kept for Idng 
and r(‘])cat (‘dly harrowed during July, August and September. No manure 
is aj)plic(l, but the ground is carefully prepared, since Idng grown on clean 
ground is a gn:)od ])r(*paration for cotton in the succeeding year. Sowing 
Ddvcs ])lace in Se])tcmber or early in October, and the seed-rate varies 
ironi 35 to 40 lb. per acre. The seed is dropped in the plough furrows 
in rows about a foot apart, and the surface levelled and pressed imme¬ 
diately after. No weeding is required, and the crop ripens in February 
about four and a half months after sowing. It is reaped before it is 
fully ripe, formed into small heaps in the field, and allowed to dry for 
a week. When dr}' it is threshed out under the feet of bullocks and 
winnowed in the ordinary way. The cost of cultivation is stated to be 
Ks. 13-12 per acre. In a well-grown crop the weight of pulse almost equals 
th(‘ weight of fodder. From full average crops in Broach, Mollison found 
the outturn of pulse to vary from 925 lb. to 1,068 lb. per acre, and of fodder 
from 1,220 lb. to 1,405 lb. Lang is cultivated chiefly as a Fodder, but 
as it is cheap and easily grown, it is considerably used as Food by the 
poorer classes, principally in the form of bread, ddl, or porridge. 

BvU Reputation .— Much interest has been, for a century or more, spasmodically 
directed to this pulse, on account of its evil reputation of causing paralysis 
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of the lower oxtremitiefl, when eaten continuously for any length of time. But 
it might^be said that the whole family of Le<tominos.t^, much as we use them, are 
in some respects a suspicious family. A few years ago 1 gave attention to this 
particular pulse, and in consequence placed before the members of the Medical 
CXmgress of Calcutta (1894) the results of my inquiry. J then pointed out that 
it exists in two sizes, the smaller form being known in Chhattisgarli as hikhdri 
and the larger in Nagpur and Bhaudara as lakh. The former is sown earlier than 
the latter. Its seeds are broadcasted over the flooded ric.o-tields (towards the 
close of the rains), while the latter is sown on rich bla(;k, dry soils, on land 
ordinarily devoted to wheat. The opinion seemed universal that while the 
lakhori or rice-field cultivation yielded a harmless seed, the lakh or wheat-field 
crop was very dangerous. There would appear to })e no botanical cliaractor- 
istics to accoimt for this remarkable difference. 

Speaking on the dangerous property of this pidse. Major A. Buchanan, T.M.S., 
who has given the subject much careful study {Lathyrisin Rept., 1004, 25), says, 
“ Continued growth of rice-land teora on rice land has protluced a different race. 
At any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori, 
but there might bo a difficulty in distinguishing single seeds of the two kinds. 
The wheat-land teora or lakh is as a rule larger.” ” The weights of a hundred 
seeds of lakh varied botvvt'.en 245 and 110 grains, the weights of lakhori varied 
between 108 and 77 grains. The colour of tlie wheat-land teora is darker than 
the colour of the rice-land teora. The latter is called tlie yellow latri in Azam- 
garh.” In that district the people consider that the yellow/oYr/ isnon-poisonous, 
and the people of Bhaudara have for many years held the same o])inion. For 
our present purpose it may, therefore, suffice to thus indicate the two crops mot 
with in India. 

Properties of the Pulse. Sir J. B. Fuller, while Commissioner of Jabbalpur, 
suggested that the greater ( are taken by the ])oople of Chhatlisgarh in cooking 
this grain might account for their partial immunity from toxic action. The 
grain, ho explained, is in Uaipur (‘ommonly parcdiod before ])eing ground, and 
the husk of the grain is, moreover, separated and not eaten. This causes a 
loss of 25 per cent, in the weight—a loss which those in poverty are naturally 
averse to sustaining. The flour mus prepar(‘d is next baked into cakes {chapattis), 
or boiled with buttermilk into a paste known as mahera. Idiis suggestion led 
to the supposition that the poison might consist of some volatile substance 
expelled by the dry heat, or that it resided in the husk. Mr. Cleveland sug* 
gested that tiara loses its poisonous qualitit^s when eaten along with inahua (the 
flowers of Mtannia laUfatia). So also many years ago Dr. Kinloch Kirk pointed 
out that rice to bo completely whoh\some must be kept for some time. The 
best rices are throe years old. Kico under-kept l)oils thicrk and becomes gummy, 
and is not wholesome, lienee it has been argued that the ago of the lakh grain 
may similarly have something to say to its poisonous property. 

The following chemit^al analysis of the pulse is given by Church (/.c., .suppl., 
13) :—water ll’l, albuminoids 24’4, standi, etc. 55'3, oil 10, fibre 5'4, ash 2*8. 
The nutrient ratio is hero I : 2'3 and the nutrient value 82. 

Lathyrism .—Mention has already boon made of the fact that it has for long 
been known that a form of paralysis, to which the name Lathyrism has been 
applied, is believed to result when this pulse is eaten continuously for some 
length of time. One peculiarity of the disease (in men) is that it affects adult 
males chiefly (1 in 10). Another, that it is the lower extremities that become 
paralysed. But similar results are produced when the pulse is given to horses, 
cattle, pigs. Investigations have been conducted at tlie Imperial Institute with 
a view to ascertain the nature of the poison, but the results so far attained have 
been entirely negative. The poisonous property, we are assured, is not due 
(as has been supposed) to a volatile alkaloid that might be dissipated by superior 
methods of cooking, nor to any ordinary chemical poison. Dunstan has very 
properly pointed out that it is by no means certain that the seeds sent to Europe 
for examination were actually those of the poisonous sort. But it may have 
been inferred from the observations already made that wo have no simple method 
by which to ascertain when the seeds are or are not poisonous, and can but 
procme supplies from localities where the paralysis mentioned prevails. In no 
instance does the poison exist in such abundance as to give immediate indication 
of its presence. It is only after protracted consumption that the paralysis 
appears. In fact there would even seem grounds for suspecting that the plant 
may only be intermittently poisonous, so that no particular race or crop could bo 
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pointed out as the poisonousyseed. The subject has been approached at the 
instance of the Imperial Institute from another point of view, narnely investiga¬ 
tions to ascertain if the pulse possesses a poisonous fungal parasite that could 
account for the toxic action. Prof. Percival, of the Wye Agricultural College, 
failed to discover any such fungus. 

Recently the disease has been very prevalent in the Central Provinces, and 
a census showed that the number of people more or less paralysed was over 
7,tJ00. In view of this fact Major Ihichanan was put on special duty to inquire 
into the cause of the spread of lathyrism, and to endeavour to find means for 
its prevention. The results of his investigations are embodied in a bulky report 
(to which reference has already been made). Ho gives the following general 
(loneral summary :—“ It has been shown that lathyrism is duo to the consumption of 

(’onduHloas. ; that the disease, when it occurs in big epidemics, follows famine or 

scarcity ; that it is chiefly confined to wheat-growing areas ; that failure in 
wheat is an important factor in the causation ; that the disease is chiefly found 
among' tlio poor, and tliat debt is an important factor in the causation. Under 
certain circumstances #./#//#»/*•»«•< is a good article of diet, and it is only when the 
proportion roaches or exceeds one-half of the whole ration that paralysis is likely 
to oc(Mir.” On the other hand. Dr. A. O. Hendloy {Brit. Med. Joiirn., 1903, ii., 
707--f)), after discusHing fully this subject, arrives at the conclusion that 
]'ro(]irt|)<wa to i.athtfruN, whilst it may possibly cause paralysis by itself, ordinarily only 
pHulisposes to it, that it makes the sulqect ready or ripe for the attack of 
[jaralysis, hut tliat ('xposuro to severe wet and cold is required actually to excite 
tlie sudden seizure.” ” 'I’he attack occurs after an unusually thorough wetting 
whilst plougliing, watching crops at night or other field work that ordinarily falls 
t<j man’s lot and not woman’s.” 

Trade Trade. - No particulars can be furnished of the trade in this pulse. 

It is known to be occasionally exported. Some few years ago a sample 
of what was calhnl mutar, or Indian Grey Peas ” was shown to me by a 
Glasgow corn-merchant. I pointed out tluit wdiile this pulse was oc- 
sionally called matlar, the true mallar of India was the Grey or Field Pea. 
corifusodwith It is, therefore, most important that the present pulse should not be con- 
fiis(‘d with the gri'V pea of India, whic,h is as harmless and useful as the grey 
p(‘a of l^urope. TIk^ wedge-shaped pea of the present plant, flattened on 
two sides and marbled on the surface, should easily be distinguishable from 
all the })cas or pulstis of India, except perhaps gram {Ch er ariethuuH) \ 
hut while gram is somewhat triangular in section it is prominently tapered 
iiclovv into a beak, and is devoid of the marbling of l^titlnjrus. 

\('f. Kinloeli Kirk, in Ann. Med. Be., 1870, vii., 144-62; Fharrnacog. /nd., i., 
490 1 ; IkiiK'rjei, A(/ri. Cuttack, 1893, 81 ; Voeleker, Poison. Legum. Seed in 
Jud. Peas, Analyst, March 7, 1894, 102-7 ; Hughes, Feeding Exper. with Ind. 
Peas, A\ig. ISO.*), 109 -73; Jnd. Mus. Ann. lie.pt., 1894-5, 30- 7 ; Ind. Med. Gaz., 
1898, xxxiii., 147 ; 1899, xxxiv,, 05 ; Barclay, A(fri., Lrdg., 1895, No. 20, 381-2 ; 
Jirit. Med. Journ., 1899, i., 1487-8; ii., 014; 1903, i., 213; Agri. Ledg., 1901, 
No. 10, 305 C) ; Dunstan, hup. Jnst. Tech. Repts., 1903, 234.] 

LAWSONIA ALBA, Lam. ; FI. Br. Ind., ii., 573 ; Talbot, List. 
Trees, etc., 1902, 175 ; Gamble, Man, Ind. Timhs., 371 ; Cooke, FI. Pres. 
Bomb., 1903, i., 511 ; Diithie, FI. Upper Gang. Plain, 1903, 352 ; Prain, 
Beng. PL, 1903, i., 502; LYTHUACE/b:. The Henna Plant, camphire, 
mehnd'i, shud'i, manghaii, mariihondi, henne, dan, etc. A deciduous shrub 
wiki in Baluchistan and on the Coromandel coast; doubtfully so in 
Central India aiid the Deccan. 

(’ultivatoil thro\ighout India on account of its Leaves, which yield the 
‘‘ luMina,” dyo and also as a garden hedge plant. The soil is repeatedly ploughed 
ami heavily manured, and the seed is soaked in water for twenty-five days before 
sowing, wliieh takes jilaee in April and May. The plot of land where the seeds 
are to ho sown is formed into beds and kept flooded for some days. The seed is 
scattered on the water and sinks with it into the ground. For three days water 
is given both night and morning; after that only once a day till the plants 

700 


D.E.P., 
iv., 697- 
602. 
Henna. 


Cultiva¬ 

tion. 



INDIAN COSMETIC AND HAIR DYE 


LEAD 

Ores and Salts. 


appear above ground, when^they are watered every alternate day. When about 
2 feet high they are ready for transplanting in July and August. About 6 inches 
are nipped from the centre shoot, and the young plants are then put singly into 
holes one foot apart. They are watered daily till they have recovered the shock 
of transplanting, and the fields are weeded once a month. No crop is reaped the 
first year, but afterwards two crops a year are obtained, one in April-May, the 
other in October-November, for many years on end. At each cutting about 
9 inches are taken from the top shoots, and an acre yields about 20 maunds of 
dry leaves a year. 

The Dye is obtained from the leaves : these are dried, sifted, a little sarson 
oil added, then reduced to a powder. This powder may bo purchased at all 
the cosmetic and dye shops in the larger towns of India, and may bo seen in small 
sacks alongside of the imported aniline dyes. It is occasionally used in dyeing 
cloth, but its principal value in India is as an article of the toilet, for staining 
the finger-nails, hands and feet a dull orange colour, also for dyeing the hair 
into a bright red colour, what is often but a first stage in tho pioduction of black 
by the action of indigo on tho original rod. Tho use of henna as a cosmotic dato,s 
from very ancient times, and is imivorsal among Muhammadan women, and to 
a greater or lessor extent among Hindus also. The seeds yield an Oil about 
wliich little is known, and the flowers are employed in perfumery and embalming. 
[Cf. Pharmacog. Ind.y 1891, ii , 41 -4 ; Gaz. Shtihpur Dist. Pb., 1897, 172-3 ; 
Woodrow, Oard. in Ind., 1899, 319 ; Firmingor, Man. Oard. Ind. (od Cameron), 

1904, 6G5.] 

LEAD and its Salts and Manufactures. Ball, Man. Econ. 
Geol. Ind., 1881, iii., 281-311; King and Pope, GoU, Copper, Lead in 
Chota Nagpur, 1891, 95-9, 156, 159-69 ; Rec. Geol. Surv. Ind., 1904, 
xxxi., pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 

1905, xxxii,, pt. 1, 110. This metal bears among other names the follow¬ 
ing :— sisa, hundi, surb, ikam, temaetam, khai-pok, etc. It rarely occurs 
anywhere in the native state, and is never found in that condition in India, 
Its commonest ore is the Sulphide or Galena, surma, anjana. Other com¬ 
mon ores and salts are :—Red Oxide of Lead, sandhur, segapu, temamera, 
Esang, etc.; Litharge, murdasang, marudar singhie ; Carbonate of Lead, 
safeda, vullay, sibaydu, etc. ; Chromate of Lead, peori-wilayti ( = English 
peori, see p. 765). 

Mining. —Although lead ores have been worked to some extent in ancient 
times, at the present day lead-mining in India is practically in a dorinant condi¬ 
tion. Holland makes the following statement with regard to it:—■“ Caleua alone, 
or with blende and other sulphide ores, is known in various parts of India and 
Burma, and has been worked in various places for lead or load and silver, under 
past Native rulers ; but the mining of lead-ores has long been extinct, and the 
only recent attempt calling for special mention is that now being made to 
develop the deposits near Pang Yung in the Northern Shan States formerly 
worked by the Chinese, who left behind large heaps of slag reported to be 
amenable to profitable treatment by modem metallurgical processes for the 
extraction of silver.” 

Manufactures. —The metal is comparatively little employed by the Natives 
of India, owing to its scarceness. It is, however, occasionally used in the manu¬ 
facture of certain wares and alloys, as for example in Hyderabad and Lucknow, 
where it is a component of tho alloy of which Bidri ware is made (Watt, Ind. 
Art at Delhi, 1903, 47). Both the red oxide of load and the carbonate or white 
lead are commonly utilised as pigments, e.g. in lac turnery (Watt, l.c. 211-2, 
231), in Afridi waxcloth {Agri. Ledg., 1901, No. 12, 400 et aeq.). Rod oxide is 
largely employed for religious purposes by the Hindus, who mark their idols 
and their money with it. All married Hindu women employ it as a paint 
to give a circular spot on the forehead. In Medicine, tho monoxide or litharge, 
the carbonate, acetate, sub-acetate, nitrate and iodide are all officinal in tlie 
Indian Pharmacopoeia. All these salts, except the acetate, are applied externally 
only, as sedative and cooling astringents, in various skin diseases. Tho acetate 
is similarly used, but is also administered internally. 

Trade. —The Imports of lead from foreign countries are very considerable; 
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in im^7, 102.45.5 nwt, valued at Rs. 1.5.82.550. In addition, Government 
imported 12,.'101 < wt., val.ieil at K.S. 1.58.840. The greater part of those imports 
ea.no from the Unitoil Kingdom. Hot it has to bo pointed out that the chief 
m-irket is tho supply of the tea industry with the sheet le^ required for lining 
tea eliests, wliich is admitted free of duty. This came in lOOS-O to 82,16b cwt, 
valued at Its. II,2.3,738, and in 1006-7, 67,307 cwt.. valued at Ks. 8,76,730, 
iintJ wa.s ronsi|,(no(i from tho Lhiitotl Kingdom ahiio.st ontircly to Bengal, in 
tfio year H)06—7 tho chief souroo.gof niipjily for lead of all kinds were as follows : 
United Kingdom, 7h,2;iO cwt. ; Australia,‘l(1,001 ; France, 4,139 ; Belgium, 2,090; 
Ceylon, 2,804. 4'hc share of tho Presidencies and Provinces in the imports 
vv(>V(^ : -Hengal, 72,.548 cwt.; Bomha>, 10,772; Madras, 0,197 ; Sind, 4,918; 
Ihirrna, 3,493. 

The FxeoiiT trade in Indian merchandise is a negligible quantity, but a fair 
ns-export trade (‘xists. Thus in I9(.)(» 7 it amounted to 5,293 cwt., valued 
at Its. 40,402. 'Dh' bulk f)f this re-export traftit; goes from Bombay, chiefly to 
th(5 Cn'dt'd Kingdom, Arabia, Pca-sia and Turkey-in-Asia. \Cf. Tavernier, 
'I'rttvefs (cd. Pall), 1889, ii., 281, 284 ; Masson, Journ. to Kahit^ 1843, 402 ; 
M infroln, Offic. ('itrrcspotol. Hcv. and A<irt. Dept. dovt. fnd. {Proc.), Dec. 1892; 
Prv. Min. I^rod. hid., 1893,11; 1894^21 2; 1895,40; 1890, 47 ; 1897, 40-7 ; 
'I'horpc, Diet. Appl. dheni., 1899, ii., 407 9, 411 35, 430-8, etc.; Dutt, Mat. 
Med. Hind., I90U, 72 5; Seott, Haz. Hpper Hnnna and Shan State.^, 1900, ii., 
[it. I, 301 4; Pawson, dardiuu’ and Laycock, Diet. Dyes, Mordants, etc., 1901, 
211 4 ; doiirn. Soe. (Uiein. Indnst., 1904, x.xiii., 3.38 9, (>21 5, 935, 10(40, 1102-3 ; 
1905, xxiv,, 28, 338, 487 8; 1900, xxv., 32.] 
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LENS ESCULENTA, Moenvh. : Diithio, FI Upper Gang. 
Plain, 1903, 257 ; Prain, Beng. PL, 1903, i., 3{)7 ; Ermini Lens, Duthie 
<(• Fuller, Field and, Garden Crops, 1883, ii., 13, t. xxx. ; FI. Br. Ind., 
ii., 179; I4K(ju.min()s.k. Tlie lamtil, masur, channangi, mohr, chanching, 
kerze, adah, misurpurpur, misur-pappu, etc. A valuable puLso, grown 
as a wilder crop all over fndia. According to J)c Candolle, it is a 
Tia(iv(‘ of W(‘st(‘rn tenqx'ratc Asia, Greece and Italy, and has long been 
cultivated in Fgypt, wlnmce it was eonveved to India. As an article of 
food it lias been known from the most ancient times. 

Cultivation. At the present day the leidil is (udtiv^atod in all parts 
of India, espi'cially in the (kmtral Provinces, Madras and United Provinces. 
Tlie billowing is a briid' summary of the ai’ea und(‘r cultivation and the 
methods pursued iu those jiruviuces about wliicli trustworthy information 
call !)(• obtained. 

licnffaL St-puridti rtUurns for this pulse are not recorded, hence an estimate 
of tlu' area under cultivation ciiunot Ih‘ given. It thrives licst on a clay soil, 
sinct' in liglit- soils the jilants wither away. In rotation following paddy (rice), 
tlu< land rt'cci\es thrcc» or four ploughings and the seed of the lentil is then sown 
Octoix'r to l)(M emb('r at the rate of about ,5 seers per bigha (—one-tliird acre), 
in some parts of the country it is mixed with barley. Harvesting takes place 
trom tlu> midtlK'i ot lA'bruary to tho midilio of April; the crop yields about 8 
nuiunds [ler acre, I’he cost of cultivation has been ostimated at Rs. 2-10 per 
acre. jf’/. Pasn, Aijri. Lohardaga, 1890, pt. ii., 34; Banoriei, Aqri. Cuttack 
1893, 8,3.] 

Assam .—Cultivation is chielly eonfined to the chaparis of Kamrup, Nowgong 
aind Mangaldai. In Uj»])er Assam it is cultivated to asimdl extent in the Maquli. 
'Die cr()[) prefers a light, loamy soil and an open situation, and generally follows 
a hroadcjustcd dhii (rice) crop, and is sown in mixture with mustard. Sowing 
tadu's phicc within the lirst fortnight of November. Tho seed rate is 12 lb. 
[)er aicre, if sown with mustaird, but if sown alone, about 50 per cent, more 
seed is rtu|uired. Harvesting takes place in Mairch and April, and the usual 
yield is about 2 to 4 mauiuls per aero. [(Jf. Agri. Dept. Assatn Bull., 1902 
No. 9, 11.] * 

United Provinces .—The area under 7nasur is not separately recorded, but in 
1904-5 [icais and ftujsur together occupied an area of 2,055,879 acres, dis¬ 
tributed thus: —1,437,152 acres in Agra, 018,727 acres in Oudh. Aceordinc 
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to Duthie and Fuller, cultivation is most extensive in the damper parts of these 
provinces. It is sown in all kinds of soil, but chiefly in low-lying land. Gener¬ 
ally it follows early rice, being often sown while the rice stalks are standing, and 
is allowed to grow up amongst them. The seed rate varies with the condition 
of the ground, but is commonly about one maund per acre. The outturn from 
Tinirrigatod land varies from to 8 maunds per acre, but with irrigation may 
reach 10 to 12 maunds. 

Central Provinces and Berar. —In 1904-5 the area under the crop was in 
the Central Provinces, 2111,75(3 acres, chiefly in the Chhattisgarh, Jabbalpur and 
Nerbudda Divisions, and in TIerar, 13,1(37 acres. I(- is generally sown on the 
best black soil. 

Pani^b. —No statistics of area are available. In the Jbaug district, which 
is typical of the province as a whole, it is a sailaha or in\mdation cri>p. Now 
alluvial soils or light lands, not good enough for wheat, are sc'lected. The land 
is ploughed once or twice and the seed is sown broadcast, 30 to 45 lb. per acre, 
from December to January. The crop is ripe in March to April. [Cf. Gaz. 
Panjdh Dist.'\ 

Bombay, —In 1904-5 the area was 9,791 acres, chiefly in Nasik (5,097 acres) 
and Belgaum (2,918 acres). Masur is always an unirrigated rahi crop, and 
generally is grown alone. In Poona it is the solo crop of the year, and is rotated 
with dry-crop wheat. Tlie soil is mixed black, but only of moderate depth. In 
September and Oetboer the land is repeatedly ploughed, and in October the s(;ed 
is drilled in rows a foot apart at the rate of 20 to 25 lb. per acre. The crop 
ripens in three and a^ half months, and a good outturn is about JOO II). per acre. 
[67. Mollison, Textbook hid. Agri.^ 1901, iii., 89-90.] 

Food. —In India it is eaten as ddl, flavoured with various aromatics 
and condiments, also as a component part of the dish (tailed kichri, and 
is considered the most nutritious of the pulses. The young pod is also 
eaten as a vegetable, and the dry leaves aiid stalks are greatly prized as 
fodder. In Europe this pulse meal, mixed with barley hour or other 
cereal and common salt, is sold as an invalid food under the name 
Ervalenta or RiovAi.hN'rA. Leather (liid. Food-Grcims (uid Fodders, 
Agri. Ledg., 1901, No. 10, 366) gives the following chemtcal analysis: — 
moisture 8*03 per cent., oil 1-Oh, albuminoids 23*(), soluble carbohydrates 
61-14, woody fibre 2-42, soluble mineral matter 3*54, sand and silica 0-81, 
total nitrogen 3'94, albuminoid nitrogen 3*68. As a Medkjne, lentils 
have long had the reputation of being useful in cases of constipation and 
other intestinal affections. 

[67. Bentham, Hcv.of Targioni-TozzeUi, mJourn. Hort. Soc., 1855, ix., 139; Do 
Candolle, Ohg. C^iU. Plants, 1884, 321 ; Church, Food-Grains of hid., 188(), 138-9 ; 
Asa Gray, Scicnl. Papers, 1889, i., 347; Kaimy Lull Doy, Indig. Drugs, of Ind., 
1890, 174-5 ; Yearbook of Pharmacy, 1898, 77.] 

LIME, MARBLE, CHALK, etc., or Calcium and its Salts 
and Manufactures.— Although Li me (Oalcium) does not exist in a 
pure state, in the form of the carbonate it constitutes a by no means 
insignificant portion of the earth’s crust, e.g. limestone rocks. Lime- 
h^trniiifj is the operation of driving off carbonic acid from the carbonate 
with the production of the oxide of calcium or Qttieh fiitte. This readily 
absorbs water and becomes Slaked Li me or hydrate of lime {Agrt. Ledg., 
1902, No. 5, 137-47). The subject may, therefore, be dealt with under 
two great sections —Calcium Carbonate and Calcium Sulphate. 

LIME, CARBONATE OF. —This is known in India by an exten¬ 
sive series of vernacular names that tlenote the conditions (quick¬ 
lime, slaked lime, etc.) and the sources (limestone, marble, chalk, shells, 
etc.). The most general name is perhaps the Hindustani cJmnd, a word 
which in the various languages of India assumes numerous forms, such 
as chundh, chun, chuno, chunak, chundmhu, ckurna, shunnambu, sunnam, 
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sunna, hunna, hunu, etc. Its most general name in Sanskrit would ap¬ 
pear to be sankha-bhasma, but certain writers give also chuma ( a 
“ powder ”), sudha, kapardaka-bhasma, sukti-bhasma, etc. Its Arabic names 
appear to be Jcils and ahu and its Persian nurkah &nd ahaJc. Chalk is 
very generally known as Ichati-matti or Tchafyd-Ttiitti, Unslaked or 
Quicklime is kali-Jca-chuna or simply kali or kalaiy often also called 
ahak ; Limestone is kalai-ka’'pattar ; Shell Lime is sipi-ka-chuna ; the 
lime from Limestone Lime being kattal-ka-chuna ; Marble is marmar ; 
Fossil Corals are sang-i-yahada. 

The word chundmy by modern usage, generally denotes, however, the 
beautiful plaster or cement characteristic of many localities of India, 
more esnccially in the south (see below in the paragraph devoted to Mortar 
and Cements, p. 713). One of the earliest European writers to use the 
word chuna appears to be Garcia de Orta (a.d. 1563), although fifty years 
previously the Italian traveller Varthema describes the people around 
Calicut as eating betel leaves along with a certain lime made from oyster 
shells, which they call “ cionama.^ 

5oi/rces.—There may, in India, be said to be three great groups of 
rocks or materials that afford lime, as follows :— 

{(i) Limestone, Dolomite, MllloUte, etc. {TfUl'p. GaZ.y ili, 148—50). Hardly 
any known geological formation in India is wholly without limestone 
in some forin, although many of the examples are exceedingly im- 
])ure and scarcely worthy of the name. Mr. R. L. Sevenoakes, in 
the Journal of the Queen Victoria Indian Memorial Fund (No. 2, 26-31) 
(a publication hero utilised freely), describes some twenty different kinds 
of Ornamental Building Stones. Some Indian ornamental stones are 
of nearly equal merit to the marbles speiualised below, and still others 
gradually decline until they have to be characterised as at most only good 
building limestones. The limestones procurable in many parts of Bombay 
and Sind, for example, are admirable building stones, though marble 
nowhere exists in that Presidency. The Porbandar miliolitc (foraminiferal 
limestones) lias been conveyed from Kathiawar to Bombay and even to 
t^alcutta, and is employed in the construction of some of the more im- 
])ortant of the recent buildings of these cities. In South India it may be 
said that crystalline limestones occur in Trichinopoly and Coimbatore, but 
of very inferior quality ; good building limestones arc found in Cuddapah, 
Karnul and Guntur, and marbles at Palnad. In the Central Provinces 
there are numerous examples of limestones and admirable building stones, 
such as those of Wardha, Nagpur, of the Vindhyan formation, such as the 
limestones of Katni; and in the United Provinces the crystalline lime¬ 
stone of Mirzapur, which occurs in the metamorphic rocks of that district. 
In various localities of the Panj4b good limestones and even marbles are 
found. Lastly a reference is essential to the limestones of Lakhiinpur and 
of the Khasia and Jaintia hills of Assam. 

The most important sources of limestone and lime may thus be grouped 
commereially :— 

“ 1. Sa txa in Rewah and at Katni, in the Jabbalpur district. From 
both localities lime of excellent quality is carried as far as Calcutta (624 
and 685 miles distant), and constitutes a large proportion of the lime used in 
that city. 2 . S yliu : t .— Along the southern foot of the Khasia and Jaintia 
hills there is an inexhaustible supply of nummulitic limestone, which 
formerly supplied the whole of the demand of Calcutta and Lower Bengal, 
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and still does so to a large extent. The returns of 1904 show a supply 
of 123,108 tons of lime, valued at £9,496. 3. UnoTAsa arh .—The lower Rhotasgarh. 

Vindhyan limestone near Rhotasgarh is quarried to a small extent, and 
exported down the Son in boats ; it was largely used in the works of the 
Son Canal. Good lime is made from the deposits at Bisra, in the Singbhum 
district, and has recently begun to arrive in Calcutta in increasing quantity. 

4. Himalaya —Along the foot of the Himalaya, boulders of limestone nimaiaya. 
are collected and burnt in large quantities every year ; the slaked lime is 
exported on camels and supplies a large portion of the Panjdb and the 
United Provinces. 5. Andaman —There is a band of cream-coloured Andaman, 
marble near Port Blair which may prove of economic importance, as it is 
about the same distance from Calcutta as Katni, and the lime is of equally 
good quality. 6. Other Lo<\iLiTJEs where limestone is known are suppiiG-^. 
numerous, but at present of merely local importance, or in most cases of 
no value whatever. A full list of them as far as they arc known will be 
found in the Manual of the Geology of India (1881, iii., 449 et seq.).^' 

(b) Lime, Concretionary or Kankar; Imj). Gaz.y l.C. 23. — Medlicott OX- Kankar. 
plained the formation of this substance as due to the evaporation of 
the ground water, containing in solution more or less of carbonate of lime, 
produced in the slow process of soil-formation by the general decom¬ 
position of rock particles. Its production is, however, very much a matter 
of climate, i,e. alternating periods of extreme moisture and dryness. In 
the vast majority of cases a layer of kankar (a word which means simply 
nodular stone) will be found to underlie usar soils. This circumstance has 
been purposely only incidentally alluded to in the passages that deal with 
reh efflorescence (p. 52), because, although doubtless formed by the same 
physical processes, reh and imie have not been shown to be dependent 
on each other. Reh efflorescence may occur without any formation of 
kankar, and conversely kankar may exist within the soil without any 
evidence of reh efflorescence or even of an abnormal deposition of 
soluble alkalis. 

Kankar is the chief source of lime in Upper India, and it yields an 
excellent and somewhat hydraulic cement. Holland (Rev, Min. Prod., 
l.C. 1898-1903, 102) speaks of kankar and laterite as ‘‘ about the most 
valuable assets in building material possessed by the country.” James valuable Asset. 
Cleghorn (Ind. and East. Engin., June 1898, 356-7) gives the results 
of his study of this substance and of its practical utilisation as mortar. 

Very often the nodules of kankar are so abundant, at certain depths below 
the surface of the ground, that they become consolidated into blovcks. 

Such blocks when obtainable are largely employed for building purposes, 
and were so used extensively in the Ganges Canal Works. Kankar, 
broken and hammered while water is poured over, is the material mainly 
used for road-making in the greater part of India. This circumstance Road-making, 
gives at once a vivid conception of the abundance and extensive distri¬ 
bution of the substance. Kankar has been tried as a flux for iron on 
several occasions, but with very indifferent results. Its composition is 
too variable and its liability to adulteration too great to admit of its 
use, except where limestones are not available. “ Largo quantities of 
lime are made in various parts of India from highly calcareous surface 
soil.” “ This lime when mixed with proper proportions of sand 
makes most excellent mortar.” (Reft. Chief Insp. of Mine^ in Ind., Mortar. 

1904, 4.) 
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(c) Lime, Shell and Coral .— All over India shells are burned for lime. 
Away in the interior of the country, wherever annual inundation occurs, 
a marvellous crop of exceptionally large land shells furnishes an abundant 
supply for most local necessities. In the Murshidabad district, for 
example, the following shells are so employed :—rnio marffinalis^ U, 
ffarhff'Hs and Amria fjlofiosa. On the coast tracts of India 
and Burma, immense beds of marine shells and of raised coral reefs are met 
with (stic p. 989). Holland (Lc. 1904, 21) says that “ the returns of various 
districts in Burma show a production of 07,401 tons valued at £11,852.’* 
These deposits, wherever met with, are regularly utilised as sources of 
lime, and in South India have mainly given birth to the prosperous in- 
dushy of Portland (Vment manufacture—an industry that is likely to 
be ver\\shortlv organised near tlie mouth of the Oanges, where rich beds 
of maririf' shells ani abundant, and maybe used to supplement the Sylhet 
lim(‘ston(‘s. Hooper (Rept. Labor, fnd. Mas. (Indust. Sec.), 1904-5, 32) 
observ(‘s that while the proportion of lime in limestone and kaiikar is 
variable (hat of shells ])reserves a uniform high average. A sample of 
stom‘-lime (‘xainined (u)ntained 55*3, while a specimen of shcll-lirne gave 
comj)aratively 9(1*9 calcium carbonate. 

Industrial Uses of LimCt Limestone and Marble. Lime is univer¬ 
sally present in the ash of all plants. As a manure, therefore, it plays 
an important part, (‘specially for soils rich in organic matter. [Cf. Trop. 
Acjrist., I9()(), xxvi., 70 5, 180 8.] It hastens decomposition of both 
animal and vegetable matt(‘r. In the form of chloride of lime (bleaching 
])()wd(‘r) it was at one time largely utilis(‘d as a disinfectant, but has been 
considi'rably dis])laced by more effectual and less objectionable substances 
such as carbolic acid. As a bh‘aching reagent (diloride of lime is extensively 
(‘m])Ioyed, such, for example, as in the raising of metallic^ colours, in dis¬ 
charging Turkey r('ds, and in calico-printing, etc. In India lime is made 
into a rc'sist ])ast(^ with ordinary gum-arabic, and in that form is utilised by 
th(‘ calico-printer, hinny in some form, is in fact very gcmerally used in the 
dy(‘ing and tjuining industih's. It is, for example, nearly universally em- 
ploy(‘(l bv th(‘ Native, manufactur(*rs of iiidigo. \('f. Mono(jraphs, Dyes 
and Ihjeinij ; I ; U. Proi\, 84 ; Romhny, 24, 30, 34, 37 ; Madras, 4.] 

Along with sugar it is added to th(‘. dyer’s indigo vat in order to assist in 
the production of white indigo. Calcium carbonate is employed as an oil 
paint for indoor work, a.nd as a water colour mixed with gelatine. The 
Afridi waxcloth workers (s(‘e Carthamus, ]). 282) add lime to their ro(jhan 
to r(‘duc(* its licpiid condition and make it dry ri'adily. The tanner utilises 
it to remove tlu‘hair fn^m hidi^s. \Cf. Monoijraphs. Tanning and Working 
in Leather :-lJ. /Voc., 7, 9 ; Madras, 12, 30-4; Bombay, 15; Bengal, 
10 11 ; C. Pror., (58. | Lime was formerly of the greatest importance to 
both the s(3ap and the (xandle makers (in the saponification of the fats), 
though in Bur()j)c to-day they mostly purchase a prepared alkali. Lastly, 
limestone is necessary as a flux in iron-smelting. [C/. Blount and Bloxam, 
('hem. /or Engin. and Manuf., 252; Alder Wright, Oils, Fats, Wages, etc.] 
Pood and Medicine.- As an article of (what might be called) food, 
it is largely used by the ])eople (^f India. In other words, it is an essential 
ingredient in the })r(‘paration know'll as pan. The lime obtained from 
shells is objected to, however, for that purpose, by certain Hindus, on the 
ground that it is derived from animals. It is used in the defecation of the 
saccharine juices (see pp. 929, 954). The coagulation of the nitro- 

712 



MORTAR AND CEMENT 


LIME 

CALCIUM CARBONATE 


genous matter by boiling is less perfectly accomplished in the case of 
beet than of cane juice. The addition of slaked lime accordingly greatly 
facilitates that result by the formation of insoluble lime compounds. 

For MEDICINAL purposes, lime enjoys a well-recognised position, more Medicine, 
especially as the basis of the mild antacid known as “ lime water.” 

[Cf. Waring, Baz. Med., 1897, 90-4; Barry, Leqal Med., 1902, 389, 

451.] 

Mortar and Cements. —By far the most im 2 )ortant use of lime is as D.E.P., 
mortar—a cement which consists of lime, sand and water (see pp. 292-3, 

695). If lime be mixed with water, a paste is formed that will rapidly Dement, 
harden or “ set,” as it is called. When dry it will, however, be found to 
crack and crumble to i)ieces. To prevent this it is mixed with sand (or in and 
India with the fine powder made from brick known as surkhi). To obviate 
a too rapid evaporation of water from the mortar, it is customary to moisten 
the stones or bricks, when a much more durable cement is the result. If 
mortar be properly prepared, a thin layer is found sufficient to bind 
together the materials with which it is mixed. 

Stein {Amient Khotan, 1907) describes the stucco used in plastering Ancient stucco, 
the surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings 
uncovered by him from the sand with which they had been engulfed during 
the 3rd to the 8th centuries. The stuc(^oed surfaces were found to have 
been frescoed very elaborately and beautifully, and in many cases statues 
made of mud were found to have been coated with stucco and subsequently 
jiainted. In a further paragraph reference will again be made to Stein’s 
discoveries in connectioii with plaster of Paris (see p. 718). It would thus 
seem fairly certain that an advanced knowledge existed in Eastern Turkestan 
of certain uses of lime long betore that material came into use as a cement 
in stone and brick construction. The oldest constructive buildings in 
India, such as the Chulikyan temples of the Deccan, have the stones so Ancient'LVmiiics. 
fitted into each oth(*r or arc of such massive blocks that they have re¬ 
mained in their 2 )ositions for centuries without cement of any kind having 
been used. It seems thus fairly certain that the use of cement in house¬ 
building was subsequent to the date of the temples named. [Cf. Papers 
Relat. to Maqnesia Cement, Mad. Covt., 1826-37 ; Butler, Port. Cement, 

1899.] 

There arc commonly said to be the following classes of cements:— Classifica- 
(a) calcareous ; {h) gelatinous ; (c) glutinous ; (d) resinous ; (c) mixed 
materials but nofi-resinous. The first mentioned are those with which 
the present article is more immediately concerned, such, for example,, 
as the mortar already indicated. A hydraulic cement, or Portland cement 
as it IS called, is in other words a cement which has the property of setting 
under water. This is obtainable from certain limestones that naturally 
contain from 10 to 25 per cent, of alumina, magnesia and silica, or may 
be artificially manufactured by mixing 65 to 80 parts of chalk or other 
pure lime with 20 to 35 parts of river mud or clay and a little oxide of 
iron, say 3 to 14 per cent. These ingredients are thoroughly mixed in 
water, dried slowly, calcined, and then reduced to a powder. In India, 

Portland cement is at present mainly manufactured in the Madras Madras. 
Presidency, and more recently works have been started in Bengal, 
but in other provinces it is occasionally prepared, and chiefl} from 
argillaceous Jeankar to which a certain proportion of fat limestone is 
added. But it is a striking peculiarity of these hydraulic cements that 
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their adhesive power is diminished by mixture with sand. When used 
as a stucco the sand employed must be perfectly free from loam, and the 
surface must not be painted over (if that be so desired) until the cement 
has been thoroughly dry for some months. 

It may further be added that if Portland cements have more than 
4 per cent, magnesia they rapidly decompose when kept under water, 
A cement with a basis of white magnesia in place of clay is sometimes 
known as “ White Mortar.” There are large deposits of magnesite and 
of magnesium limestones (dolomites), especially near Salem in South 
India, and these it is understood have recently been taken advantage of 
by the Madras Portland Cement Company in the preparation of a cheap, 
easily applied and rapidly drying plaster that takes a fine polish. In the 
public ^)ress it is not uncommon to read the certificates of “ Arbuthnot’s 
Portland Cement ” as being “ equal to the best-known brands of English 
Portland Cement.” Mr. C. S. Middlemiss wrote in 1896 a most interesting 
report on the magnesite areas of the Chalk Hills near Salem (Agri. 
Tjcdg., 1896, No. 15). Papers written by James Cleghorn (Ind, and East, 
Engin,, May 1894, 320-1 ; 1898, ii., 210-11 ; iii., 32-3 ; iv., 28, etc.) will 
also be found to contain much useful information regarding magnesian 
cements. [C/. Blount and Bloxam, Chem. for Engirt, and Manuf,, 1900, 
132-42; Min, Indxist, in U.S.A,^ 1900, 75, 82; Gilmore, Uydr, Cements^ 
1 334, etc. I 

Chunam. Bicidcntal mention has already been made of the fact that 
an admirable ])olishing and exceedingly strong cement (sometimes spoken 
of as ch'nrdm) is made in several parts of India. There arc various methods 
of pre]>aring this substance, but these all practically agree in the cir- 
cmnstanc(‘ that some saccharine svd)stance is combined with the lime 
as well as powdered marble, plaster of Paris or steatite. The sugar 
most commonly employed for this purpose is the jo^ggery obtained from 
du' cocoanut palm. The milk of that palm is also mixed with lime in 
the ])re])aration of a very superior whitewash. It is believed that the 
sugar promotes the solubility of the lime, thus allowing of a finer and 
more comj)lete state of division. 

A spc'cial art of some parts of India, as, for example, in Bikanir, 
consists in carving cemented surfaces into rich floral designs that 
mav be subsecpiently gilded or painted. [Cf. Ind, Art at Delhi^ 1903 
95-‘6.J 

Cement /ifan’r/a/ii. Lime or some of its salts (such as plaster of Paris) is 
largely employed in combination with glutinous and resinous materials in 
the formation of cements. The rice-water is in India commonly mixed 
with a certain })ercentage of pure lime in the preparation of a strong 
cement which is employed to join the various parts of rnusie.al instruments 
in place of glue. Instead of rice, the dough of fine flour may be kneaded 
in water until gluten only remains. To this should then be added a 
small quantity of pure lime. The cement thus prepared is largely used 
for all forms of woodwork, and has the special merit of resisting damp. 
It is generally known by the name siiji. Lac combined with borax 
forms a convenient cement to be used where exposure to water or 
moisture is unavoidable. Cutlers’ cement consists of rosin, bees’-wax 
and brickdiist and plaster of Paris, or vsimply rosin and plaster of 
Paris. Dr. Fleming, in his Account of the Salt RangCy says the Natives 
use plaster of Paris, mixed with pure lime, to produce their finest 
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qualities of shining marble-like chundm. It is also largely employed as 
a whitewash. 

For the materials employed along with lime in the formation of special Special cements, 
cements, the reader is referred above (pp. 292-3) and to the respective 
positions in this work of the articles there indicated. 

Marble* —The best-known marbles are those of the Arav^alli series, Marble, 
which include the quarries of Jodhpur (Makrana), of Tonkra in Kishengarh, 
of Kharwar in Ajrnir, as well as of Raialo in Jaipur, all in Rajputana, Hajputana. 
and of Jabbalpur in the Central Provinces. Within a radius of eight miles 
around Makrana there are something like 100 quarries, but of these only 
15 are at present worked. They vary in depth from .30 to 75 feet, and 
follow the vein. The marble is excavated by blasting, and is then cut 
into the required size by steel saws. It is hauled to the surface on wooden 
rollers, and by manual labour. The quality of the stone is generally 
better according to the depth it is worked, but owing to the crude 
appliances used for hoisting to the surface, deep mines are impossible. 

The dust and fragments produced during mining operations at Makrana 
are burnt into lime, and this quality is much appreciated for the finer Limo. 
kinds of plastering. [0/. Journ. Queen Viet. Ind. Mem. Fund, March 
1904, 19-25.] 

Colours .— The white marbles of Raialo arc highly valued for filagree White 
screens (jdli), of which numerous fine examples exist at Abu, Agra, Marbles. 
Ahmedabad, Delhi, etc. The yellow marble of Jaisalmir (khattu) is a Yellow Marble, 
pure yellow, not white and yellow veined. It is used in the tomb 
of Ghayas Beg and his wife at Agra, and is so abundant as to be locally 
worked up as an ordinary b^^dding stone. The black marble found at Black. 
Bainslana is carved into statues and toys. The black material in the 
inlaid work of the Taj and other Mughal buildings is a calcareous shale 
found in the lower Vindhyan series at Ohitor. The handsome, mottled, Mottled, 
green marble of Motipura in Baroda State, as also the grey and pink Grey and pink, 
marbles of Narwar in Kishengarh State, arc much admired and largely 
used for ornamental purposes. The onyx-marble of Nurpur and Shahpur, Onyx-marbic. 
Panjab, is famous. This is a cream-coloured rock streaked cloud-like with 
purple, hence its name badal (cloud). An exquisitely beautiful variety of 
onyx-marble is found near Jhuli in Baluchistan, too remote from civilisa¬ 
tion to admit of its utilisation. The marbles and limes of Narnaul in 
Patiala State are also well known. [Cf. llec. Geol. Surv. Ind., 1906, xxxiii., 

59-60.] It is commonly believed that the reason why the marble used in 
the Taj and other buildings has remained for three hundred years without 
getting tarnished is due to its coarseness of grain and chemical purity. A Ooarso Grain, 
coarsely crystalline dolomite marble occurs near Mirganj, 11 miles west of 
Jabbalpur, but it includes numerous crystals of tremolite, and its use for 
tombstones at Jabbalpur shows that it is of inferior quality as a marble 
stone when exposed to the weather. In Burma the beautiful semi-trans- J 3 uf .na. 
parent white marble so extensively employed for the figures of Gautama 
is obtained chiefly from the Tsygen hills in the Madeya Sub-division of 
the Mandalay district and near Sagaing. 

Uses. —Marble is thus in extensive demand for the decoration of uses of Marbio. 
sumptuous dwelling-houses, palaces, temples and mosques, and in the 
construction of idols, ornaments, toys, etc. A highly instructive account 
of its uses in the buildings of Agra will be found in the {Agra Gazetteer 
1884, vii., 684-716, 728-35). In the Ain-i-Alchari mention is made 
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of the skill of the Indian stone-carvers, but not of the art of stone inlaying, 
iloth arts were, however, greatly improved during the time of Akbar s 
son and grandson. The use of marble became, in fact, the dominant 
feature of the new school of architecture that assumed such stupendous 
proportions with the Mughal rulers of India. Perhaps one of the most 
jileasing and at the same time surprising features of that great school 
of Indian architecture might be said to be the marvellous filigree screens 
{jail work), in sandstone or marble, that take the plat'e of the glass windows 
of Kuropean buildings. Keene {Stone huiust. of Agra) gives a very ac- 
(uirate and impn^ssive acc^ounb of the screens at Patehpur Sikri (constructed 
1581 A.m). ‘‘The outer screens,” he says, “are so minutely pierced 
that they actually look like lace at a distance, and illuminate the mortuary 
chamhVr with a sohmm half-light which resembles nothing else that I have 
siicn.” In Agra a fairly extensive industry exists in the preparation of 
screens, tabh^s, faficy boxes, picture frames, plates, vases, etc., as also 
models of the Taj and other amaent monuments. These are mostly 
done in white marble, inlaid with agate, carbuncle, carnelian, chalce- 
don}% jad(*, jasper, lapis-lazuli, topaz, tur<]uoise, bloodstones, garnets, 
rnl)i(‘s, sapphires, et(‘. This art is supposed to have sprung into per- 
h'cfion with th(‘ tomb of Itmad-u-l)aula and the Taj (a.d. 1627-1658), 
and to hav(‘ almost immediatidy thereafter gradually decliTied until at 
the beginning of the 19th century it had practically disappeared. It is 
said to hav(‘ bi'cn revived by Dr. J. Murray about lifty years later. It 
has tl()iiri.sh(‘d i^ver sin<*e, the goods produced in Agra being carried for 
sale by th(^ traders in Indian art wares all over India. 

\('/. Mdf'lilr in Architecture (ind Art :—Birdwood, Ind. Art. Ind., 1880, ii., 
Journ. hid. Art <tnd fndu.st., 1885, i., (d ; JNlnkliarji, Art Afanuf. Ind., 
1S(S8, .‘{5 1), tS-.''))), 205 t); Lan(‘-Poolo, Sat'accnic Art, JS8(>, 47-122; Kipling, 
dourn. hid. Art and Induct.. 1888, ii., ()2 ; hidust. Art^'^ (pul), by Council of 
I'iducatioFi), 1888, 21 1-20; Maurice Mandson, lAArt Indie,i, 181)8, 32-50, i)7-119; 
Watt, hid. ytrt at Delhi, lt)0’{, 04-8, 71-0; Hankin, Journ. Soc. ArD, 1904-5, 
liii., 401 77. J 

IJMH SULPHATl:: QYPSUM, Plaster of Par/s.—This is the 
hydrous calcium sul])hate generally known as (iYtsom ; when in a fine 
grained condition, Ai^auastior; and when in transpareiit (uystals, Sele- 
Ni rn. On being calcined it ])arts with some of its water and then con¬ 
stitutes I’nASTRKon IRAKIS. Idle powder thus produced on the addition of 
wat('r gradually sids, and as it does so ex])ands slightly. It is this property 
that has madi* ]>last(*r of Baris so cxceeclingiy valuable, for making casts 
and moulds. In fiulia sulphate of lime is known by an e.xtensivo series of 
names such as k ulnar, kurpiira-silasit, kdrsi, sang-l-jerdhat, surma safed, 
maknl, jirah, etc. Blaster of Baris is generally known as gach. 

Occurrence. In the Madras Bresideiu'y it has been met with abun¬ 
dant 1\', but in an impure form, in the cretaceous rocks of Trichinopoly. 
Mass(‘s of gyjisum and crystals of stdenite are 0(a*asionally found in the 
clays of Chingle])ut. fn Nellore, crystals of greater purity than those 
found iK'ar Madras have lieen recorded as fairly prevalent. In Bondjay, 
S(d(‘nite occurs in the marine deposits near the city, also in Kathiawar 
and in some [larts of the Deccan. Very excellent gypsum is found in 
Kach. In Sind, deposits frequently 3 to 4 feet thick occur near the top 
of the CJaj beds of the Kirthar range. The Mud Gorge, on the Harnai 
route to Quetta, owes its intractable character to the circumstance that 
imu h sulphate of lime is there present, and very largely in the anhydrite 
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condition. This absorbs water and thereby expands 33 per cent. The 
adjacent materials are in consequence continuously displaced, and the 
Mud Gorge may, therefore, be said to be in a state of constant 
change. 

In Rajputana, at Nagor in Jodhpur, a bed of gypsum probably not Rajputana. 
less than 5 feet thick has been worked to some extent. A similar occuir- 
rence is worked at Jamsar in Bikanir State. While excavating a well at 
Falod, gypsum of a very pure kind was found, but at too great a depth to 
be of much value. In the Pan jab (Bannu district) the mineral oc(uirs in PanjAb. 
Kalabagh and in Khasor, but is not utilised. The Kohat district contains 
gypsum in great abundance. Ball says it might be obtained by open 
quarrying in any quantity, but is not worked.” The Salt Range possesses 
gypsum in enormous quantity, associated with rock salt. The Spiti Valley 
has gypsum of a snowy whiteness. In the United Provinces (lei)osits of p. Prov. 
gypsum have been reported as met with in Dchra Dun, Kumaon, and 
Garhwal. Middlemiss {Rec. Geol. Surv. Ind., 1889, xxii., pt. 2) gives a 
full account of the gypsum of Nehal Nuddi in Kumaon. [Of. Hayden, 

Mem. Geol. Surv. Ind.^ xxxvi., pt. I, pi. 1G.| The Pioneer (July 27, 1888) 
announced that gypsum had been found at a locality some 19 miles distant 
from Haldwani, a station on the Rohilkhand and Kumaon Railway. In 
Burma gypsum has been found, but not in sufficient (]uantity to be of minJi luirma. 
commercial importance. 

Industrial and Agricultural Uses. —For a great many years gypsum Industrial 
has been regarded as a manure of exceptional merit, especially for legu- Uses, 
minous crops and for certain soils. It has re(‘.ently been found to vastly 
increase the yield of indigo, so that a large demand seems likely to arise 
for it. The reader should consult the observations already made (p. 53) 
rcgartling the use of this salt as a neutralising agent, or rather one which 
so modifies the physical conditions of the soil as to bring it into a cultur- 
able state. Of manures that contain gypsum mention may be made of 
“ superphosphate,” which is a mixture of calcium sulphate with an acid 
phosphate of lime—the essential manurial constituent. It is prepared by 
the treatment of phosphatic minerals with sulphuric acid (Mukerji, 

Handbook Ind. Agri., 1901, 509-71). 

The next most important use for gypsum is the numerous methods 
of utilising plaster of Paris. In 1852 Dr. Buist drew attention to the 
interesting fact that the Natives of Sind had, from ancient times, been siiui Lattices, 
in the habit of casting lattices and openwork screens to be used 
within houses to allow of free circulation of air. The Marwaris very 
cleverly make what might be called stained-glass windows by taking Rajputana 
two lattice screens, made of plaster of Paris, of identical pattern, ami 
placing between these fragments of coloured glass so arranged as to bring 
out the desired colour in design. The screens are then firmly fastened 
together and the pieces of glass secured in their positions by a thin 
layer of liquid plaster being run over the lattice upon whi(jh the glasses 
have been arranged before pressing home (on the top) the second layer 
of lattice. In many parts of Rajputana and of the Pan jab the walls 
and ceilings of palaces arc richly ornamented, in arabesque design, with 
glass. These are silvered behind or backed with plated metal discs or 
with coloured tinfoil, or they are painted on the surface and embedded 
singly or collectively in wooden frames, within a plaster, which consists 
mainly, if not entirely, of plaster of Paris. This work might be described 
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as a kind of mosaic, and from the fact of pieces of glass (shishah) being used, 
has come to be spoken of as shish-mosaic. The famous Shish-mahal 
(the Palace of Glass) at Agra, the Shish’tnahal at Lahore, and the Shisk- 
mahal in the ruined city of Amber (near Jaipur) are perhaps the best 
examples of this class of work. Mr. L. Kipling very truly says, “ The effect 
of the shish or mirror mosaic, though brilliant, narrowly escapes the 
charge of vulgarity,” so that it is not much to be regretted that the art 
may be said to be hardly practised at the present day. [Cf. Plaster of 
Paris work in Ind. Art at Delhi, 1903, 95-6.] 

While it would thus seem that certain uses of plaster of Paris have 
lieeii well known to tiie Natives of India for a considerable period at all 
events, a knowledge in the art of (‘asting ligures, ornaments and toys in 
that hiaterial is of comparatively recent (late, and originated with the 
modern Schools of Art. While that is so, it is surprising to learn 
from St(‘in {Aneumt Kholan, 214, etc.) that the whole of the stucco 
work disco\e]‘(‘d by him consisted very largely of plaster of Paris. 
Moreover, he t(‘lls us that the ligures, idols, etc., had in many instances 
been moulded and elaborations accomplished in the form of extra 
ligures, etc., by a pro<a'ss of applique. Grooves had been made on 
the ])laster biic-kground to allow of the attachment of these extra 
mouldings, whi<4i were finally fused into their positions by liquid plaster. 
Since jilaster of Paris moulding is quite modern in India proper, th- 
ancient jicople of Khotan must have (dtlier discovered that art spontanee 
ously or learned of it through their dealings with other than Indian- 
races (see p. 713). So late as 1885, while engaged supervising the 
preparation of life-sized statues or models of ethnological subjects 
that were required for the Colonial and Indian P]xhibition, I experienced 
the gre^atest possible dilliculty in inducing the Krishnagar modellers 
to substitute plast r of Paris for clay. I procured a supply of gypsum 
from the Salt Range, had it fired in Calcutta, and found that it 
yielded a most excellent modelling plaster, and at a cheaper rate than 
1 could purchase the importinl article, which alone had been previously 
])rocurable in Calcutta. Rut my clay-modellers struck work, and I 
had to import others from Lucknow, and thus successfully threaten them 
with dismissal, before I could induce the Krishnagar men to resume 
operations. I mention this circumstance as showing the quality of the 
Indian plaster of Paris and its recent use in castings. 

Alabaster, wliere met with, is largely utilised in the manufacture of 
ornaments and toys. The dark-green foT'in procured from Garhwal 
is regularly made into elegant cups and saucers and even large bowls 
tliat are mucli admired by the richer Native gentlemen of Northern 
India. The same material, drawn from various sources, is to some 
extent utilised by the stone-carvers in Agra and other centres of that 
industry. [Cf. IRount and Bloxam, Chem. for Engin. and Manuf 
1900, 131-2.j 

TRADE IN LIME, MARBLE, £rC.--With a country that possesses 
so many rich deposits of lime and marble, it is surprising to read of the large 
foreign imports that regularly take place. In the Calcutta press may be 
seen, almost daily, advertisements of dealers prepared to supply the 
“ Best Italian Carrara Marbles ” and Best Belgian Jet Black Marbles” 
(Journ. Soc. Arts, 1901). So again, it is not uncommon to find mention 
of the coloured marbles of Montarrenti, Montalcino and Caldana, which 
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are unrivalled in Italy for the beauty of their tints. It is well to remember 
that many of the columns, altars and floors of the Tuscan cathedrals, 
which are the admiration of the world, were constructed of these marbles. 
Mention is also frequently made in the Indian press of the Greek 
marbles, especially those of the Pentilikon quarries near Athens, and 
from the famous quarries in Thessaly, from which the genuine 
“ Verde Antico ” marbles were obtained. Many of the marbles met 
with in Indian household ornamentation have been derived from 
European quarries. 

The official returns of foreign trade adopt two headings, under which 
lime, marble, etc., arc included. These are “ Stone and Marble,” and 
“ Building Materials,” vsuch as “ Cement ” and “ Chalk ” and “ Lime.” 
The IMPORTS of Stone and Marble have ranged from 204,205 to 362,554 cwt. 
during the five years 1902-7, or a valuation of from 2 J to 4 J lakhs of rupees. 
The chief item in point of bulk is stone from Arabia and Mauritius, used for 
road-making in Calcutta ; and in point of value, marble from Italy to 
the extent of an average of 2J lakhs of rupees for each of the years 
named. Turning now to the Chalk and Lime. The quantity imported is 
annually about 30,000 to 50,000 cwt., valued at about Rs. 30,000 to 36,000, 
and comes almost exclusively from the United Kingdom and is received 
mainly by Bengal. The Exports from India have never exceeded 53,000 
cwt., or a valuation of just under one lakh of rupees. These consignments 
go mostly from Madras to Ceylon. Of the Cements a very different 
story has to be told. The totals (during 1902-7) have ranged from 
646,356 cwt. in 1902-3 to 1,788,428 in 1905-6, valued at from 13J to 32 
lakhs of rupees. In 1906-7 the imports were 1,714,506 cwt., valued at 
Rs. 30,87,484. Fully three-quarters of the supply comes from the United 
Kingdom, and the balance mainly from Belgium, France and Germany. 
Bengal takes very nearly half the imports : the remainder goes to Bombay, 
Burma, Madras and Sind in the order named. Of the internal traffic in 
Stone and Lime very little can be learned. The rail and riverborne 
returns of minerals show a steady progression from an import of 6,733,264 
cwt. in 1902-3 to 12,744,352 cwt. in 1905-6, with 12,149,239 cwt. in 
1906-7. Taking the last year the chief receiving centres for Marble and 
Stone were :—Madras Ports, 3,443,282 cwt. (chiefly from Madras Presi¬ 
dency) ; Calcutta, 2,040,834 cwt. (from Bengal) ; and the United Pro¬ 
vinces, 569,874 cwt. (from Rajputana and Central India). Chalk and 
Lime:—Calcutta, 1,606,523 cwt. (from Assam, Eastern Bengal, Raj¬ 
putana and Central India, Central Provinces and Calcutta) ; and the 
United Provinces, 244,421 cwt. (from the Central Provinces and Nizam’s 
Territory). Lastly, Others—a total of 66,986 cwt. Thus Assam and 
Madras are the chief sources of the lime traded in over India, but Bombay 
and Burma seem to be entirely self-supporting, as there are practically 
no records of interchanges from or to these provinces. 

LINUM USITATISSIMUM, Linn., Sp, PL, 1st ed., 1753, 
277 ; Mathiolus, New Kreutterh., 1563, 130 with plate; also Epitome (ed., 
Camerarius), 1586, 200-1 with plate; also C. Bauhin, Opera, 1598, 
333—4 with plates; Linschoten, Voy. E. Ind., 1598, i., 80; Greaves, Pyra' 
midogr., 1646 ; Celsius, Eierohotanicon, etc,, 1747, ii., 283-312 ; Jones, 
SekcL Ind. PL, in As. Res., 1795, iv., 270-1; Sprengel, Hist. R,ei. Herb!, 
1808, 11; Diet, des Sciences Nat., 1823, xxvi., 479-93; Billerbeck, FL 
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Classim, 1824, 85; Yates, Text. Anliq., 1843, 252-91, 383-8 ; Daubeny, 
Led. Roman Husbandry^ 1857, 117-8 ; Bentham, Rev. on Tarqioni-Tozzettiy 
in Jonrn. flort. Soc., 1855, ix., 148 ; Royle, Fibrous PI. Ind., 1855, 135- 
232 ; Heer, Die Pflanzem der Pjahlb.^ 1865, 35 ; also Ueber den Flacks 
nnd die FlarhskuUuTy 1872 ; Do Candolle, Oriy. Cult. PL, 119 30 ; Liotard, 
(hdt. Flax Ind., Seled. Rer. (lovt. of Ind., 1871-9, 1-36 ; FI. Br. Ind., i., 
410; The Wealth ol Ind., 1897, 100 6 ; Hehn, Kulturpfl. und Haust., 

1894, 160 86; 570; Rcnouard, Mudes sur le Culture du Linum. ; 
Voelcker, fmprov. Ind. Ayri., 1893, 284-6 ; Watt, Slat. Atlas Ind., 

1895, 27 ; Dod^e, Flax (Ltilure in Europe and America, U.S. Dept. Agri. 
Repl., 1898, No. 10 ; Mukorji, Handbook Ind. Agri., 1901, 272-4 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 94-8; Wiesner, Die Rohst. des Pflanzenr., 
1903, \i., 276 99; (’ooke, FI. Pres. Bomb., 1903, J54-5 ; Brain, Beng. 
PL, 1903, i., 288 9 ; Dutliif* and Kullor, Field and Carden (Wops, ii., 40-2 ; 
Dnthic, FI. Upper dang. Plain, 1903, 122 3; Bidl. Imp. Inst, in Board 
oj Trade dourn. suppL, Dec. 1903, 188 200 (reviews papers pub. by 
Dept, of Agri. and Tech. Instruct, in Ireland, 1902, ii., 636 et seq. ; 
1903, iii.. 663 et seq.) ; IjINE/k. 

'Fhe above, out of tln^ library of books that ini^ht be cited as dealing 
nion* or b'ss fully wifh tb(^subj(‘ct of LhnnH (Linseed and Flax), maybe 
< <)nsulted by tln^ reader desirous of bota?ii(*al, historical and industrial 
details. The names given to thesi* products in Europe and Asia are so 
(‘xtensive and varied that only those of most frequedit use can be here 
mentioned :—linse(‘<l, linum, lein, Un, lino, li)tu : flax, vlas, flacks, etc;.; 
alsi, alshi, alish, iisi, ckikna, pesu, bijri, keuxi, zighir, javasa, atasi, alashi, 
masina, mushina, aumn, ksumd, umdziggar, kaftan, zaghu, pisckta, etc., etc. 

Species and Races. —The J/ms(;edand Flax Blant is cultivated through¬ 
out the ])lains of India, and up to altitudes of 6,000 feet above the sea. 
According to l)e (Candolle (followed by most. oth(*r botanical writers), 
it is indig(‘nous to certain localiti(‘s sitiiatf*. betwcfui the Persian Gulf 
and tin* (Caspian and Black Sixis. A consensus of opinion also favours 
belief that originally tin* ])er(;nnial llax (Dhttnit angastifidhnn) was the 
pljint that in Europe was first cultivat(‘d for its fibre—a plant that is 
wild south of the Alps; and further that its displacejnent from popular 
lavour took place about the close of the Stone Age of Europcnin history. 

There is no evident*!* of />. anffustifothnu ever having been met 
with in India either wild or cultivatcid. It would seem highly likely (as 
recently pointed out to me by Mr. J. R. Drummond) that the economic in¬ 
formation recorded in the Dictionary under />. strictum maybe incorrect 
-the plant intended to be denoted as cultivated in Afghanistan having 
very possibly bet'ii one of the numerous races of the ordinary linseeci. 
That being so, the only truly wild Li mutt within the Indian area, at all 
related to the oil-yielding />. u.sitatissinnnUn is L, iterehne^ Linn.— 2 ^ 
s})(*cies found in Western Tibet at altitudes of 9,()()() to 13, (XX) feet. This 
is n*puted to have been occasionally seen under a crude cultivation, the 
seeds being valiu'd on ac'count of the oil they contain. 

Thus we are left complet(*Iy in the dark, not only as to when and 
where the substitution of L. usitatissinunn for L, (lugustifolium 
took place in Europe, but as to the origin of the stock that now affords 
the linseed of Indian commerce. According to some writers L, usita- 
tissiunim, the modern fiax-yieldiug plant of Europe, was derived from 
India. 
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History. —While the classic records of India certainly do make mention of 
atdaif umd, kaumd, etc., etc., no account, either of the oil-seed or of the fibre, 
is such as to remove all possible doubt that linseed and flax were undoubtedly 
indicated, but it can be said that greater certainty prevails regarding the oil 
than the fibre. In the Institutes of Manu (bk. ii., 41) we read that the garments Restrictions 
of students should consist of skins above and of fabrics of hemp, flax (ksumd) 
or wool below. So again (bk. v., 121), a man who knows the Jaw is likened 
to purified linen cloth {ksumd). Lastly a Brahmin, if he be compelled to make 
his living as a trader (bk. x., 87), must not soli dyed cloth or garments of hemp, 
flax {ksumd) and wool. Thus there would seem no do\ibt that the word ksumd 
is of frequent occurrence, and that it denoted a fibre which was purified (bleached, 
doubtless). K41iddsa speaks of the white colour of the cloth. But whether 
ksumd originally denoted linen or silk, or rhea^ or 4’aiotfouiM, or some such fibre, 
but not necessarily linen, seems a doubtful question. Most commentators have, 
however, accepted the name ksumd as linen, and often with an atmosphere of 
such assurance as to convey the impression that there was no doubt, and could 
be no doubt, as to its determination. But if that view be correct it is, to say 
the least of it, curious that to-day the only use of the ]ilant, known to the people 
of India, is as a source of linseed and linseed oil, not of fibre {ksumd) or garments Linseed Oil. 
of the same. In fact, it is the all but universal belief that the linseed plant will 
not yield fibre of sufficient merit to repay the expense of its separation and 
purification. Are we to suppose, then, that since classic times a complete revo¬ 
lution has in India taken place, and that (siltivation as a source of oil-seed is 
comparatively modern—a consequemco possibly of the Muhammadan conquests of 
India, if not of European commerce ? Or is the other explanation more accept¬ 
able, namely that the passages above indicated refer to an entirely different plant 
(possibly cotton) or denote experience obtained and opinions held prior to the 
invasion of India, and, therefore, prior to any knowledge of the plant as a source 
of oil ? Mr. F. W. Thomas (Librarian to the India Olfico) draws ?ny attention to 
the fact that in Susruta (800 I3.(\) atasi oil is spoken of as having a slight smell versus 

of flesh; of its being used like that of hemp and sesamum for poultices; and of A'^wma. 
its being pungent, light, penetrating and laxative. 'J'heso are characters that 
would seem to denote linseed, so ohat the atasi of Sanskrit authors stands a better 
chance of having boon linseed than tho 'umd or ksumd of being flax. Dutt 
{Mat. Med. Hind.y 1900, 292) simply gives, in an appendix to his work, the name 
atasi as the Sanskrit of tAuum ; masina, its Bengali; and its Hindustani; 
so that it may be inferred to have been a drug, in tho opinion of the Sanskrit 
authors, that was unworthy of special consideration. 

The oil is occasionally mentioned, however, in the Ain-i-Akhari and in a Linseed 
few other such publications, but on tho other hand all tho early European travel- Oil. 
lors in India whose evidence is generally regarded as of value historically, are 
singularly silent regarding both linseed and flax, liheedo, Bumphius and 
Burmann make no mention of any .species of The East India Com¬ 

pany’s Records, as published by Bird wood and Foster {First Letter Book, Not mentioned 
1600 to 1019), the subsequent six volumes of Letters Received by The East by E.I.O, 

India Company, as also tho still more recent work. The English Factories in 
India, 1018-21, prepared by Foster, do not contain any references to linseed 
or flax. Milburn {Or. Comm., 1813), who deals with all the articles traded 
in between England and the East Indies, China and Japan of that date, makes 
not the slightest allusion to linseed or flax, though he deals with sesamum 
castor and other oils and oil-seeds as exported from India. Next to nothing 
of a historic character can, therefore, bo recorded of the early production 
and trade in linseed. The only point at all conclusive is that the Muham¬ 
madans seem more closely connected with tho origin of the traflic than the 
Hindus. 

Buchanan-Hamilton {Slat. Acc. Dinaj. (written subsequent to 1807), 174) Ruchanan- 
enumerates “ Flax or Linseed, mosina ” among his agricultural crops of Bengal, 
but makes no observations regarding it. Noitlier in his Journey through Mysore, 
etc., 1807, nor in his Account of the Kingdom of Nejml (1819) does he refer to 
either flax or linseed. Ainslie (182(3) says there was then a good deal of flax 
being cultivated in Upper India, especially in Bengal, for making oil; he then 
adds,—“ of late years it has also become an object in the lower provinces.” 

Carey {As. Res., 1808, x., 16) was apparently one of the first authors uho wrote oarey’s 
definitely regarding Indian linseed. He says that the oil is mixed with mustard Account, 
to such an extent that it is “ unfit ” for painting or the other useful purposes 
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to wliich it in applied in Europe. Of flax he says the Natives know nothing of 
its use to make thread. In 1825 Thornton brought out the second edition of 
Milburn’s Oriental Commerce^ in which w’ork it is stated that flax is very gener¬ 
ally cultivated in Bengal and Bihar for the oil which is obtained from the seeds, 
the stalks l)eing rejected as useless.” \Cf. Kawlinson, Hist. Ancient Egypty 
IHHl, i.. ()2-:i.J 

'i’lius tlien from the observations already iiaule, it may be inferred that the 
study of the production and utilisation of i>. uMltatisHltnum resolves itself into 
two sections, Flax and hinseetl. 'I'liose cannot of course be exhaustively dealt 
with, hut 1 shall dispose of Flax (to India intinitely the lesser important 
product) first of all, and in a very few words. 

FLAX AND LINBN.--T\\q. possibility of combining the production of 
linseed with the supply of flax has been spasmodically raised in India 
eve.ry now and again during the j)ast hundred years or so. An important 
s(‘.ries^of expcuinnuits and investigations were in consequence conducted 
in 1790 to IHIO; another in 1840; and still a third in 1872, the object 
IxMng not so much to ascertain wdiether a profitable combined seed and 
libr(‘ ijuiuslry <ould be organised, as to ascertain whether flax could 
beconn^ a ((unniercia.1 product of India at all. In the Proceedings of 
the Honourable the East India Comj)any, preserved in the records of 
the Hoard of U(‘venue, Hengal, of date 1805 7, are many interesting 
(hdails of the early experiments. Six Arab flax-dressers were sent from 
Bassora to Betigal, but failed to produce good fibre from the plants raised 
from the se(‘d specially imported from Bassora. Roxburgh, in 1801, 
and again iti 1806, gave accounts of the experiments he had conducted at 
llu! ('om})any's Hemp Farm near Calcutta. An army of writeis, down 
to Hoyle’s time, may be said to have recorded their theories or narrated 
their experiments. On each occasion of special investigation, the results 
obtained were not deemed encouraging. But more recently still a new 
])has(‘ has arisen that may in the future assume some importance. The 
d<*inand for cheap cordage, to be used as “ binders,” has suggested the 
possibility that th(‘ stems of the linseed-yielding plants (while they doubt¬ 
less do not contain fibre of suflicicnt merit and abundance to justify being 
elaborately separated, cleaned, and placed on the market as Indian flax) 
may still by a simple method of preparation afford a cordage fibre that, 
as a catch crop, might undersell even jute. At present the stems of the 
linseed plant are not used in any Avay, and if they could be turned into a 
profitable by-product a great boon would doubtless be conferred on the 
Indian cultivators. 

VesqiK' (Traite de Pot. Agri. et Indust., 1885, 495) very properly 
observes that climate ex(‘rcises a considerable influence on the qualities 
of fibre or seed produced. In warm countries the fibre is least abundant, 
but the seed cro}) pro!use. He then adds that the seeds obtained from 
a fibre cro]) may be useful for oil, but they are imperfectly formed and 
<an never be used for reproduction. Conversely, if the seeds be fully 
d(‘Vclo])ed, the fibre is all but ruined. If the combination crop of flax 
and linseed be in India seriously (contemplated in the future, the plants 
would have to be sickled close to the ground or pulled up by the root, 
the seeds being thrashed out and the stems subsequently treated for their 
fibre. But tlie question of all others that naturally arises is this—can 
the same plant yield both products profitably ? Would it not be preferable 
to grow separate crops ? 

Extensive experiments would very possibly have to be conducted by 
the various Governments of India in order to ascertain the conditions 
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necessary for a combination crop. It would have to be discovered whether 
a stock could be evolved a little richer in fibre than that presently 
grown, but which would still yield a fair crop of seed. The class of 
soils suited, the seasons of sowing, the methods of cultivation, and the 
period at which the harvest should be made, etc., etc., are some of the 
issues of importancie that the Imlian cultivators could not be trusted to 
investigate and solve for themselves. Then the methods and appliances 
required for separation of the fibre would have to be demonstrated, and 
above all, the final conclusion made abundantly clear, namely that the 
proposed departures from the time-honoured usages, in linseed cultiva¬ 
tion, were in the raiyais^ best interests, and that the vastly increased cost 
of seed to acre, the new expenditure in fibre-extracting applianiics and 
the extra labour involved, could all be justified by the much greater 
returns obtained. 

In testing these and many other such aspects of the proposed new 
departure, the experience gained in the past (v^ery nearly futile) experi¬ 
ments would have to be carefully borne in mind and the shortcomings 
guarded against. These results will be found in the Dictionary (v., 10-35) 
and it will be seen that the idea of utilising the fibre of the linseed plant 
is by no means new, but that several persons have unsuccessfully tried 
to obtain a useful fibre from it. For example, we read that some years 
ago the late Mr. Savi of Mohesgungc in Eastern Bengal found the stems 
of linseed too thin and woody to afford fibre. In Assam the Director of 
Agriculture, we are told, made some experiments in 1901 to ascertain if 
flax could be produced in that province. The plants grew well enough 
but were laid by heavy rain, and when taken up the fibre was found to 
be rotten. The following year better results were obtained, but the want 
of proper machinery, to separate the fibre, resulted in a report that denoted 
imperfect work rather than defective crop. In the report for 1904 it 
is stated that as the sowings had been made in spring, the crop had 
to ripen in July during the middle of the rains. It was accordingly 
contemplated to try an autumn sowing, notwithstanding the risk of 
frost. The report adds, “ By sowing the crop in autumn it may 
grow and ripen in dry weather and escape the baneful infiuonc:^ of the 
monsoon rains.” 

Recent Experiments ,— It may now be stated that the Bihar Planters’ 
Association have recently taken interest in the possibility of flax-growing 
being usefully resorted to by the indigo planters as a supplementary crop. 
At a meeting of the Dundee Chamber of Commerce (Sept. 20, 1904) this 
subject was alluded to with much interest, and a reference made to a 
committee having obtained an audience of His Majesty’s Secretary of State, 
with the express object of urging this matter as specially worthy of the 
attention of the Government of India. The samples procured from Bihar 
were pronounced such as to suit a large portion of the trade. It would 
thus seem that within the past few years the question of flax-produ(;tion 
alone, as well as of flax and linseed combined, have been once more 
engaging the attention of many persons, and it may be said that it will 
be a fortunate circumstance if a solution of the problem be at last found 
and a new and prosperous industry given to India, in continuation of 
the already long list of those that owe their existence or development 
to British commercial enterprise. It must never be forgotten however, 
that linseed is at best a risky crop, and one that is resorted to by the 
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raiyat for rent-paying purposes, but only when necessity occurs and 
favourable conditions are likely to prevail. 

Since the above was penned there has come to hand a report of the 
experiments recently conducted in Bihar, written by Bernard Coventry 
(A(jri. Journ. Ind., i., pt. iii., 192-200). It would appear that a few 
indigo concerns have experimented with flax during the past four years, 
and Coventry’s remarks are apparently the result of experience gained. 
The following extract may be accepted as conveying the chief facts :— 
There is as much librcj in the plant grown in India as at home, namely, 
about 20 per cent, of dried straw. The average yield of retted and 
dried straw at Dooriah from sowing at the rate of 2 maunds of 
seed, was 40 maunds per acre, and the percentage of fibre obtained 
from tne straw was 15 per cent., or 6 maunds of fibre per acre. This 
sliould bav(i given maunds of good fibre and 14 maunds of tow, that 
is fo say, tin! proportion of good fibre to tow should have been as 
tlin'.e to on(‘, but in point of iact it was onlv half good fibre and half 
tow.” The flax from the first year's experiments fetched £30 a ton, 
tli(‘ siM ond y(*ar £35, and this year it is expected to fetch £40 a ton, 
owing to its better quality. The price of tow was about £10 a ton. The 
cost of production, including cultivation, seed, manufacture, shipping, 
insurance, and other outlay expenditure, amounts to Rs. 62 per acre. 
Taking tln^ 6 maunds of fibre to have sold at £25 a ton including tow, 
eijiial to say Rs. 13 per maund, we have a gross return of Rs. 78 per acre 
and a profit of Rs. Ki.” 

(k)ventry contmids accordingly that the (niltivation of the plant has 
bemi acconqilished successfully, but concludes his report almost in the 
words used by ],)r. Jameson in 1859, viz., “ All that is required to market 
a iis(‘ful cro]) in India are some good instructors to show how the fibre 
is to be prepared and fitted for the market, and good seed and machinery.” 
J.astly, Coventry, like most other writers on this subject, adds, “There 
are two se])arate but (4os<‘ly connected problems for investigation : first, 
the possibility'of establishing a new industry for the growth of flax as a 
tibre iTop for the production of high-grade fibre alone ; second, the possi¬ 
bility of introducing a system whereby fibre, probably of a lower quality, 
could be produced in combination with the existing large cultivation of 
linseed for oil-seeds.” Students of this subject will find the information 
furnished by Hanausek (Micro. Tech. Prod. (Winton and Barber, trails!.), 
1907, 73-7) highly instructive. They should also consult the recent 
residts by Finlow (Dept. E. Bemj. and Assam, 1906-7, app. ii.). 

It has been often urged that, even if the separation of a fibre should 
prov(‘ unremunerative, the stems might become of great value to the 
paper-maker. But the crop is well known to be an exhausting one, and 
on that account is often barred by many leases, hence an effort should 
be made to overcome tliese objections by improvements in manuring. 
ld)wls arc known to fatten very rapidly if allowed to stray over linseed 
fields, and a certain percentage of linseed-cake is the world over recognised 
as one of the very best food materials for prolonging and improving the 
milk of cows, especially wdieu butter manufacture is an important con¬ 
sideration. It has, in fact, been remarked that along the foot of the lower 
North-West Himalaya, linseed is at times sown mainly as a cattle food 
for mil(‘h buffaloes the oil being oidy a secondary consideration. In this 
connection, however, attention may be drawn to a brief note by Leather 
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(Cyanogcnesis in Plants, in Aijri. Journ, hid., i., pt. iii., 225) on a poisonous Poisonoua 
property at times possessed by the linseed plant. He mentions a case 
where cattle ate some immature linseed as fodder with the result that 
lifty-two died in a few hours. A specimen of the plant sent for examination 
contained a cyanogenetic glucoside, and yielded prussic acid when crushed 
in water. 

LINSEED AND LINSEED OIL. —The seed obtained from the culti¬ 
vated L. asitatisshnvm is known as Linseed, the oil expressed there¬ 
from is Linseed-oil, and the cake Linseed-cake. 

The object being to promote flowering, not to produce long, straight, Races, 
fibre-yielding stems, the seed is sown much thinner than is generally the Thia Sowiag. 
case with European flax. The result of this special cultivation has been to 
develop several well-marked Races, all of which possess one characteristic— 
a much-branched stem. There are two readily recognised kinds, namely 
a white-seeded and a red-seeded, and of each of these at least two grades white and iied.j 
with cither “ bold ” or “ small ” forms of the seed. The latter may be only 
a condition of defective cultivation or immaturity of crop, but commer¬ 
cially the bold seed is the form of greatest value. Th^ subject of the 
cultivated races of linseed is, however, too imperfectly understood to allow 
of more being at present said regarding them than that many distinct 
forms exist. It would, therefore, be the most obvious course to pursue, 
in any attempt at new developments of the linseed traffic, to im[)rovo 
the stock by careful selection in the direction desired, rather than to at- Selection, 
tempt the acclimatisation of exotic stocks. It is well known that the 
quality and yield of oil varies greatly in the seed of one country as 
compared with that of another. The white-seeded form has usually white-scedcd 
white coloured flowers, the brown-seeded blue flowers. Moreover, the 
white seed has a thinner shell, and contains nearly 2 per cent, more oil 
than is the case with the red. These facts have led to many inquiries 
as to the white-seeded plant being grown separately and the seed 
sent into the market pure. The demand for such pure seed has never, 
however, been so large and constant, nor the hopes of increased price 
sufficiently encouraging, to tempt producers to give the attention to the 
subject that would be necessary. Moreover, it is said that the quality Condition 
indicated is not constant. In other words, under altered conditions, the Constant, 
white-seeded plant may produce red seed and thus frustrate the produc¬ 
tion of a pure crop. \Cf. Leather, Effect of Change of Climate on Amount 
of Oil in Linseed, in Agri. Journ. Ind., 1906, i., pt. iv., 413--4.] 

Area under Linseed. —Very often linseed is grown as a mixed crop. Area, 
being sown along with other oil-seeds and the two reaped together and 
used in the production of well-known blends of oils. At other times ” 
linseed constitutes lines through or borders to other crops, so that the 
greatest difficulty often prevails in determining the actual area under the 
crop. This is more especially the case in the United Provinces. But 
when grown mixed, the crop is all but universally intended for home 
markets, the crop grown for export being usually pure. 

To the Natives of India a drying oil is of no consequence since they do Drying ou. 
not require an oil with that property, hence the frequent admixture with 
mustard-oil seed, which greatly reduces the value of the produce from 
the standpoint of a drying oil. But such admixture is more ofeen than Mixed oiih. 
not accidental, through produce being purchased that was not intended 
for the foreign market. Voelckcr [Imyrov. Ind. Agri., 1893, 285) discusses 
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the adulteration or admixture of linseed and says that it is usually pur- 
cha.sinl in Bombay on a basis of 94 per cent, purity, and elsewhere on a 
basis of 96. It is, therefore, hardly to the interest of the shipper to get 
aliHolutely pure seed, since nothing more is paid for it in Pjurope than that 
adulterated to the extent named. Voclcker adds that an attempt was 
made some years ago to buy upon the basis of “ absolute purity,’’ but this 
])roved a dead letter, simie there was no demand in the home market for 
])ure linseed. 

During the past fifteen years the crop has fluctuated very greatly. 
Thus in 1891-2 it was 3,211,OCX) acres pure and 545,0(X) acres mixed ; in 
1895 6 it was 2,954,093 pure and 560,000 mixed; in 1899-1900, 1,648,903 
pure and 409, (XX) mixed; in 1903-4, 3,609,079 pure and 592,000 mixed; 
ill 1904-5, 3,747,400 pure and 647,000 mixed; in 1905-6, 2,700,4(X) pure 
and 567, (XX) mixed, while the Final Memorandum issued by the Com- 
nuucial Intelligence Department estimates the area for 1906-7 as 
3,028,2(K) puri'. and 633,(X)0 mixed. Analysing the returns for the year 
1905 (), by wav of illustration of the distribution of production, we 
learn I hat Assam had 55,709; Eastern Bengal 103,000; Bengal 726,500 ; 
Agra 185,034; Oudh 60,880; Bombay 139,623; Central Provinces 
812,068; Berar 96,703 acres, the balance on the total area being in 
Madras, Panjdb, Rajputana and Central India, and lastly Burma. The 
liighest of all the unimportant areas is usually Madras, which in 1905-6 
had 21,099 acres ; and Sind the lowest, with 3 acres under the crop. 

PRODUCTION, -~\t may now be useful to devote a few pages to a 
series of notes on the linseed of the chief areas of Indian production :— 

1. (including Eastern Bengal), —As already indicated, Bengal, of all the 

proN'inccH of India, has usually the largest extent of land under this crop, though 
in (ho y('ar Hpeeially dealt with it had le.ss than the (-'entral Provinces. The 
disiriots of Bengal that had in 1905-6 the greatest acreage of linseed were 
Darlihanga, 13H,5()0 ; (hiya, 80,000 ; Nadia, 49,000 ; Saran, 72,000; Champarun, 
(>(),30(); I^hizafTarpur, 41,200 ; Jessore, 29,900 ; Murshidabad, 29,100 ; Bardwan, 
22,.'')()0 ; Noakliali, 22,000 ; and Backerganj, 20,000 acres. It is thus a crop that 
may be spoken of as produced most abundantly within the indigo districts. At 
all evont.s it is niainl}’^grown, so far as Bengal is concerned, in Tirhut and Bihar. 
Mukerji {Handbook Ind Agri., 272-4) says it is believed to love well-drained heavy, 
loamy soils, especially if rich in lime, sucli as those often under mustard or til crops. 
It re(|iiin>s more or k'ss the same soil, in fact, as wheat and gram. The land 
sliould 1)0 prepared in September, and thorough and deep ploughing is desirable. 
Bi'toro the close of the monsoons the sowings are usually completed. The seed 
rate has been gi\en as 8 to 12 lb. to the acre. If sown late, irrigation may bo 
iH'ce.-^sary, but when the plant is in flower rainfall is injurious. The crop is 
har\('stod by the end of February or the beginning of March and the seed ex- 
t racted by flailing. Six to eight maunds of seed (say 500 to 700 lb.) is the average 
produce per acre. T’he straw is useless as fodder, and indeed it is even said 
that green plants oaten by cattle have been known to prove fatal. The seed 
i.s lield yi('ld one-fourth of its weight of oil. The cake is regarded more 
\aluabIo as food for mileli cows than either rai or tori cakes, though the butter is 
said to be softer tlian tluit obtained where m\istard- or cotton-seed cake has been 
given to the eows. Ihisu speaks of the straw of linseed being reduced to hhusa 
and given to cattle in mixtures with the hhum of wheat, barley, gram, lentils, 
etc. It IS considered as heating, and therefore seldom given to animals by itself! 
Ihe crop is sometimes barren and thus becomes a dead loss to the cultivators. 

Trade jn Bengal (see p. 728).—In the Anmml Report on the Maritime Trade 
of Bengal (1904-5, 24) it i.s stated that “ the quantity shipped rose by 26*7 per cent 
aiul was tlio highest on record, the year 1898-9 coming next, but the value ad- 
yanevd hy 6-6 per cent. only. In May, 1903, the price of linseed in Calcutta was 
Ks. o O f) per maund ; while in May, 1904, it was Rs. 3-10. The world’s pro- 
riuction in the year 1904 was enormous and in April the home price fell to 29^ per 
quarter, a figure not approached since July, 1896, whw the price was 28fi. W 
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The average price for 1904 was 335. as compared with 395. in 1903. There was an 
extremely large crop in Argentina, and the United Kingdom imported even more 
from that country than from British India. The United Kingdom took 55*6 Shares of 
per cent, of the quantity shipped from Calcutta, and Clermany 33*7 percent. Ex- Exports, 
ports to the United States, which did not exist in the previous year, totalled 
00,047 cwt.” “ In the United Provinces the outturn of pure linseed during the 
year was 20*3 per cent, bettor than the season before, and in Bengal the improve¬ 
ment was 5*7 per cent., or 41*4 per cent, above the ton years’ average.” \Gf. 

Basil, Agri. Lohardaga^ 1890, pt. ii., 35 ; Bancrjei, Agri. Cuttack^ 1893, 89.] 

2. CENTRAL PROVINCES AND BERAR,—Judged of by the area devoted to the C. Prov. 
crop, these provinces are undoubtedly the second most important centres of prod uc- and Berar. 
tion, and are usually just under the Bengal area. In 1905-0 the Central Provinces 

had 812,068 acres devoted to linseed and Berar had 96,703, or close on a million 
acres between them. A slight increase of those areas would have to bo made 
to cover the mixed cultivations of linseed and wheat or linseed and gram, etc., 
which expressed as pure linseed usually represents a cultivation of say 30,000 
acres. The districts enumerated in sequence of linseed acre'ago wore in the i^iuef 
Central Provinces: —Raipur, 181,699; Bilaspur, 109,993; Nagpur, 60,980; Districts. 
Wardha, 61,212; Bhandara, 68,950 ; Chanda, 82,533; Jabbalpm*, 43,913; 

Balaghat, 28,358 ; Saugor, 23,970 ; and Damoh, 22,082. In Berar Wun, 

46,129; Buldana, 19,663; Akola, 15,097; and Amraoti, 11,317. The balance 
in both instances on the total areas given is made up by districts with smaller 
acreages than those shown. 

Sir J. B. Fuller, in a Report on the Outturn of Crops (1894, 20-2), furnishes Outturn, 
many useful particulars regarding linseed. “Thirty years ago,” ho says, “the 
production of linseed was relatively very small. It is now one of the principal 
of agricultural resources of the Provinces, and crop statistics indicate that the 
area is still extending. But there is reason to believe that the land rapidly 
becomes linseed-sick, when it requires a long period of rotation.” “ By far the 
most important producing tracts are the Nagpur and C3iattisgarh plains. In 
the former it is almost entirely a single crop. In the latter it is of most im¬ 
portance as an after crop, though its growth as a single iTop is by no moans 
insignificant.” “ The crop would bo exceedingly profitable were it not very 
precarious. In a good year it gives a larger return than wheat with a far smaller Precarious, 
outlay on seed and cultivation. But the plants are very sensitive to damp when 
in flower, and a few days’ cloudy weather at this time will prevent the seed from 
sotting and bring a promising crop to a disappointing harvest. Rust also causes llust. 
great damage.” The late Dr. Barclay {Agri. Ledg.y 1895, No. 20, 267-70, 

351-2) devoted much attention to the study of that fungal parasite. While 
by no means confined to the Central Provinces and Berar, it has been specially 
studied in connection with these provinces, and a reference to the available in¬ 
formation may therefore be given in this place. 

The methods of cultivation and all other details are precisely similar in the 
(’entral Provinces to those already described under Bengal and Bombay, and 
need not therefore be here repeated. Subsequent years to those discussed by 
Sir James Fuller have manifested an even greater expansion, though severe 
fluctuations and heavy losses through failure of crops were also recorded. 

About 5 per cent, of the total cropped area in the Central Provinces is ordi- Relative Area, 
narily under linseed. It cannot be grown more frequently than once in five or 
six years but it has this advantage, that when wheat and gram give bad returns, ^yi^eat 
linseed, in such seasons, is usually successful, and thus may save the cultivator’s versus 
position. When cotton or juar fail, the land may bo suddenly thrown under Einsood. 
linseed and a good crop obtained. When grown as a sole crop, linseed is ordi¬ 
narily sown earlier than wheat, and this is sometimes in its favour. But a large 
part of the linseed produced is sown as a second crop following rice, and is thus 
much later. An early cessation of the monsoon would thus injuriously affect 
the late crop. 

Trade in Central Provinces. —The bulk of the production in these provinces 
is conveyed by train to Bombay, but a fair amount is imported from Rajputana To Bombay, 
and Central India. 

3. UNITED PROVINCES. —The two provinces of Agra and Oudh viewed, together Agra and 
undoubtedly take the third position in the Indian production of linseed, During Oudh. 

1905-6 the area in the former came to 185,034 acres and in the latter to 60,880 

acres, or a total of 246,914 acres. And to indicate the distribution the follow¬ 
ing figures of the district areas may be recorded. In Agra Province : — 
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Oorakhpur, 60,331; Basti, 22,144; Allahabad, 8,803; Mirzapur, 22,681; 
Hamirpur, 40,959; Banda, 2,457; Jalaiin, 6,379; all other districts with 
lessor areas. Tn Oudh Province: —Gonda, 33,175; Bahraich, 17,120; Sitapur, 
3,007 ; and Kheri, 2,299 ; all others much smaller areas. 

4'ho system of cultivation pursued in these provinces, and the results ob¬ 
tained, have been so fully dealt with in the Field and Garden Crops and in the 
Dictionaryy that it is hardly desirable to republish a general statement. The 
remarks that follow may therefore be regarded as useful particulars gleaned 
from various sources with a view to supplement what has already been said. 
Tn the Gazetteer for TTareilly, linseed is des(.*riV)ed as one of the minor staples 
that is always sown broadcast, and nearly always as the second {dosahi) crop 
of the year. Of Moradabad it is said that when the rice is cut, advantage is 
taken of any moisture left in the soil to scratch the ground hastily with the 
plough and throw a mixture of gram, linseed and barley into it and leave these 
to take their chance. These are, however, rather exceptional than typical districts 
in linsqed production. Mr. W. 11. Moreland, the Director of Agriculture, in his 
annual forecasts and final reports of the linseed and rape crops of these pro¬ 
vinces has for some years past furnished a most useful review of the facts of 
interest and value. Tn the rejport for 1903-4, he observes that linseed is gener¬ 
ally sown after the autumn crop. Excessive moist\ire at the sowing season 
would appear to ho injurious, but rain in December and January is necessary, 
and if delayed till February the crop is not much benefited. 

Trade with the United Provinces.- -Tho exports shown in the rail and river- 
borne traffic of those provinces go almost exclusively to the port of Calcutta. 
'I’h(\se, in fact, constitute about one-third of the total Calcutta supply, the re¬ 
maining t\\o-tbirds coming almost entirely from Bengal. The total amount 
of linsood shown in the returns of internal trade of Tndia came in 1904-5 to 


12,051,507 cwt., of which Calcutta took 6,91 5,008 and Bombay 4,561,068 cwt. 
ITenco the two towns named drain practically the entire amount of linseed 
that is annually produced and in the proportions shown. But in 1906-7 the 
quantity pnxluccd fell to 4,859,773, of which Calcutta took 2,666,604 and Bombay 
1.<136.053 cwt. 

Bombay. 4. homhAY Asn SIND .— In tho Mk'stern Presidency linseed can hardly be 

regarded as a very important crop. It, in fact, has hitherto hold the fourth, 
if not the fifth, position among tho Indian ])rovinces, with, in 1904-5, 623,968, 
and in 1905 6, 139,623. That area was distributed as follows in 1906-6:— 
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Nasik, 24,115; Bijapur, 44,662; Khandesh, 16,333; vSholapur, 21,727; 
TTliaruar, 14,013; and Ahmednagar, 12.646; all others with less than 6,000 
acres. But tho hgures for tho years 190,3-4 and 1904-5 were in nearly every 
instance double what might bo called the normal area in tho districts 
named. The total for tho Presidency, in other words, showed in 1903-4 an 
(expansion (Ui the ar(‘a during 1902-3 of 108 per cent., and on that of five years 
previously of 149. Mollison {Textbook Ind, Agri.^ iii., 94-8) furnishes an account 
a practical nature regarding this crop in Western India. Tho following may 
be gi\’en as an abstract of his views :—When grown for linseed (as in India), 
the s('ed rate is much low('r than when grown (as in Europe) for fibre. In 
India, a mature crop stands 18 to 24 inches high. The stems rise from the 
ground some distance, and then branch freely. A linseed crop in flower is, 
during J)ece!nber-,lanuary, a noticeable feature of tho black-soil districts, 
particularly in Khandesh—the common variety with a rich mahogany-brown 
coloured seed ; but a creamy-white variety is sparingly growm in the Bombay 
Pn\sidency, and to a considerable extent in the Central Provinces. The dry 
crop rahi areas under linseed, wheat, gram and jnar are more or less inter¬ 
changeable, depending on tho character of the monsoon season, and particularly 
on the late rainfall. 


Deccan and From tho district areas given above, it will bo seen that the Bombay linseed 

KarmUuk. supply comos mainly from the Deccan and Karndtak, very little being grown 

in Gujarat and none at all in the Konkan. It is raised in the rahi season only, 
and on deep moisture-holding black soil, and on such land is rotated chiefly 
Best Linseed with wheat, gram or safflower, and sometimes rahi jnar. Tho best linseed 
Country. soil is probably the deep black-soil belt on each side of the Tapti in Khandesh. 

Linseed is the sole crop of its year. The tillage should be completed by the 
end of September, and tho seed drilled in October at the rate of 10 to 12 lb. to 
tho acre, in rows a foot apart. But the land should be so thoroughly harrowed 
that weeding may not bo necessary, since interculture is usually harmful. The 


728 




LINUM 

BOMBAY ANT) PANJAB usitatissimum 

Trade 

crop is in good seasons ripe by February, and is reaped witli a sickle near the ground 
or uprooted. It is then carried to the threshing-floor and dried, when the seeds 
readily separate, and aro winnowed in the usual way. A full crop may bo 600 lb. 
to the acre, but it is precarious, and often may yield much less. Linseed may 
therefore, be considered a delicate crop, which in favourable seasons only is 
grown with particular success. 

Trade in Horn bay. —The port town of Bombay drains its supplies from the Supplies 
Nizam’s Territory, Bombay, tho Central Provinces and Rorar, Rajputana and from. 

Central India, the United Provinces of Agra and Oudh, tho Panjab, and Madras. 

In the returns of traffic carried by rail and river, it is shown that the town of 

Bombay received in 1904-5, 4,561,058 cwt. ; in 1905-6, 2,586.494 cwt. ; and in 

1906-7, 1,936,053 cwt. The most important contributing single centre is tho Chief Centre. 

Nizam’s Territory. From these supplies are, of course, drawn the Bombay 

exports to foreign countries, and it is thus instructive to note that one-half 

comes from the Nizam’s Territory—a region very different from that from 

which Calcutta drains its supplies. 

5. PANJAb. —Since the time that Baden-Powell wrote his Panjab Products Panjab, 

(i., 497-500, 522-5) and Stewart published his Pa}ijah Plants, a considerable 
expansion of the area of linseod sooms to have taken place. Still, tho total area 

in 1905-6 was only 31,293 acres, the bulk being in Kangra, 12,580 acres ; Gurdas- Chief 
pur, 4,039; Sialkot, 3,624; Ainbala, 1,575; Hoshiarpur, 1,927; Gujrat, 1,579; 
and Jhelum, 1,309. In Kashmir there is also a fair area, the plant being 
cultivated up to about 6,000 feet above the sea (Lawrence, Assess. Rept., 1890, 

18). The imports into the Panjab of linseed obtained from Kashmir is an im- Kashmir, 
portnntitem in the Trans-frontier trade, and one of increasing value. In 1898-9, 
these imports were 20,423 cwt., valued at Rs. 88,952; in 1901-2, they had be¬ 
come 223,642 cwt., valued at Ks. 15,62,993 ; and in 1903-4 stood at 50,502 cwt., 
valued at Rs. 3,35,136 ; but in 1900-7 fell to 6,083 cwt., Rs. 41,189. In 1860-3 
a company carried out fairly extensive experiments at Sialkot in order to as¬ 
certain if flax could be there produced ; they w'ere apparently unsuccessful, 
for the plant presently growm in that district is entirely for linseod. In Kangra Kangra. 
tho seed is thrown among tho stubble after cutting the rice and springs up 
without any special cultivation ; it is thus a second or supplementary 
crop. 

6. HYDERABAD, CENTRAL INDIA AND RAJPUTANA.—lt is unfortunate that Hyderabad, 
particulars cannot bo ascertained regarding tho production in the Native States, 

since one or two of these, more especially Hyderabad, are important centres 
of production. The only sort of conception that can bo obtained regarding 
this, is by a study of the railborno traffic. During tho year 1904-5 the Nizam’s 
Territory exported 1,226,202 cwt., and in 1906-7, 850,037 cwt.; Rajputana and 
Central India, 961,460 and 182,170 cwt. in tho same years; these amounts, 
going to Bombay, constituted fully ono-half of tho Bombay supply. 

7. MADRAS, ASSAM AND BURMA. —These provinces take so small a share Madras, 
in tho Indian linseod traftic that they can be neglected without serious con¬ 
sequences. The reports from tho province of Kostorn Bengal and Assam wore 

in 1904-5, 86,746 cwt., and in 1906-7 only 45,893 cwt. ; of Madras still less, 
namely 50,171 and 31,269 cwt. 

INDIAN TRADE IN LINSEED AND LINSEED OIL,~-ln tlio pro¬ 
vincial paragraphs above, mention will be found to have been made of 
the extent of cultivation anti the supply of linseed obtained from ti.'e 
chief producing provinces. It is not necessary to repeat these state¬ 
ments, but a good starting-point in a study of the total linseed trade 
of India is naturally to be had in the figures of Foreign Trade. 

British Gift to Indian Cultivators. —Foreign Exports. —Royle in- "First 
forms us that the first mention of the Exports of linseed from India Exports, 
occurs in 1832, when 3 cwt. were recorded. The very next year the Traliaactions 
exports were 1,583 cwt. ; in 1839, 120,922 cwt. ; and in 1850, 

560,452 cwt. In 1860-1 the exports from India were 550,700 cwt., 
valued at Rs. 1,25,57,790; in 1880-1, 5,997,172 cwt., valued at 
Rs. 3,69,81,265 ; in 1900-1, 5,060,189 cwt., valued at Rs. 4,45,30,096 ; in 
J903-4, 8,616,356 cwt., valued at Rs. 5,74,11,762; and in 1904-5 they ® 
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attained their highest record, namely 11,182,009 cwt., valued at 
Rs. G,d2,87,25h, but sank in 1905-6 to 5,788,860 cwt., valued at 
Rs. 4,ll,55,;i98, and in 1906-7 still further to 4,378,826 cwt., valued 
at Rs. 3,25,98,578. The linseed consumed in India represents only 
about 5 j)(T ctmt. of the ])roduction, hence it is not far from correct 
wlien it is aflirmed that (he traffic as known to us to-day is entirely 
a ^ons(^^p^(‘.nce of the British administration—a gift to the agriculture 
of India which covers ari area of land, profitably utilised, of approxi¬ 
mately four million acres, and gives a production of half a million tons of 
oil-se(‘ds, which represents a contribution to the earnings of the farmers 
of thre(‘. and a half million pounds sterling. Moreover, it is a crop 
tliat may be us(‘d as a safety-valve, and be increased or decreased accord- 
i]ig to die owner’s advantage. In other words, land is thereby profitably 
cidtivated, in (excess of onlinary food necessities, which may bo thrown 
under food crops as occasion arises. But for these very reasons, the traffic 
is subj(‘ct lo the great(\st possible variations. Rrodiiction depends greatly 
on local n(‘cessiti(‘s of food, the prices ruling in Europe for linseed, and 
fli(‘ n‘lativ(‘ values of linseed and cotton for the time being. The Argentine 
Republic, has within recent years bec.ome India’s most formidable rival. 

Out of the total exports in 1904-5, India’s record year (total 11,182,009 
cwt.), 3,885,776 cwt. were consigned to Great Britain ; 2,746,965 cwt. 
to Germany ; 1,889,846 cwt. to France ; 1,173,617 (*wt. to Holland ; and 
673,871 c.wt, to Italy. 


\’i('iHSll IldcH. 
of Sc.isoiis. 


Hit'll \ ii 
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Jjiliseed, like wheat, is very readily influenced by the vicissitudes of 
had seasons, caused either by drought or blight. But so important a 
position has the Indian supply seeured in the markets of the world, that 
when th(^ (quantit y decreases the price, as a rule, rises, thus eompeusating 
tli(^ producer. But pcrliaps the most instructive lesson to be learned 
fro]]] tin* study of the areas of production of linseed, in relation to the 
returns of foreign exports, is the eireumstance that while linseed holds 
tlie third position in area, the value and quantity of the seed exported 
from India are usually very nearly the values and quantities of all the other 
oil-seeds taken together. And from this standpoint alone, therefore, is 
derivi'd a fairly tangible eoneeption of the e.onsumption of oils and oil¬ 
seeds within India itself, and full confirmation obtained of the statement 
already made that linseed is grown primarily for the purpose of export: 
it is a rent-paying crop. 

Internal Trade .—The returns published ofli(“ially regarding the move¬ 
ments of linseed by road, rail and river afford the only really definite 
eoneo])ti()n of production and sale that can be learned. The traflic regis- 
ti'iv'd as carried by these routes during tho3ivc years ending 1906-7 were, 
1902 3, 5,922,967 cwt. ; 1903-4, 8,884,004 cwt. 1904-5, 12^051,507 cwt. ; 
1905 6, 5,278,659 cwt.; and 1906-7, 4,859,773 cwt. Analysing the 
n'cord year (1904-5), the total shown under foreign exports (disregarding 
for the Tuoment the traflic in the oil) came to 11,182,009 cwt., or say half 
a million cwt. less tlian tlie deliveries registered by the railways at the port 
towns —and that surplus may, therefore, be taken as the amount used up 
by the local mills or carried forward into next year’s stock. A certain 
disiTcpancy lias, liow(»ver, to be ai’cepted, due to imperfections in the 
returns and unavoidable duplications. Still, it can fairly be said that the 
ligures compiled by one department (Railways) provide the exact quantity 
shown by another (Foreign Exports), and a third line of reasoning might 


730 



A RENT-PAYING CROP 


LIVE STOCK 

Oxen 


be used to (“oidiini ])otli, namely tlic area of cultivation expressed to the 
accepted avera^^c yield. Viewed from any and every standpoint, we 
learn that the linseed of India is grown purely and simply in obedience 
to a foreign demand. As already mentioned, the exports from Calcutta oaicutu 
are drawn from the province of Ikmgal (two-thirds) and from the United 
Provinces (the remainder) ; Assam and the Central Provinces contributing 
between them only about 120,000 cwt., out of a total Calcutta supply of 
close on 7,000,000 cwt. The exports from Bombay, on the other hand, nombay 
are drawn from the Nizam’s Territory, Rajputana and Central India, the 
Central Provinces and Berar, and lastly the Bombay Presidency itself, 
and in the order named. Of the producing provinces (judged of from 
the railway returns), Bengal heads the list, and is followed by the United 
Provinces (a good second) ; by the Nizam’s Territory (an indifferent 
third) ; by the Central Provinces and Berar (a very poor fourth) ; then 
Rajputana and Central India ; Bombay ; next Assam ; and, last of all, 

Madras. Karachi exports a small amount of Panjab linseed. Seeing Karachi 
that the Central Provinces have so large an area under the crop, their 
position as fourth in exports is a little difficult to understand. The ex¬ 
planation is perhaps that the area is shown larger than it should be owijig 
to mixed cultivation being estimated as pure. 

Linseed Oil and OH Mills. —It cannot be ascertained how many of oil and 
the 99 oil mills, reported to be at work in India, are concerned in the Oil Mills, 
linseed traffic proper. Only one appears to deal exclusively in linseed, 
namely the Gourepore Company, Ltd., near Calcutta. Their oils an(l 
oilcakes are noted all over India. The mill, moreover, produces both 
boiled and unboiled oils. The exports of linseed oil from India arc not Exports, 
very important, nor do they appear to be increasing ; in fact, judged 
of by the returns from 1899—1900 to 1906-7, they have, if anything, 
been decreasing. In 1899-1900 they were 248,479 gallons, valued at 
Rs. 4,20,167; in 1903-4, 137,952 gallons, valued at Rs. 3,61,654; in 
1905-6, 186,682 gallons, valued at Rs. 4,57,983 ; and in 1906-7, 114,205 
gallons, valued at Rs. 2,18,926. Nearly the whole of these exports go 
from Bengal, and thus to a large extent doubtless embrace the Gourepore 
Company’s transactions. It is also noteworthy that the major portion To Australia, 
goes to Australia and New Zealand. As already mentioned (p. 726) Oilcake, 
the cake is valued as an article of cattle food when not adulterated with 
mustard (see pp. 184, 770, 817). 

[Cf. Hiirst, Lubricants, Oils, etc., 1896, 165 ; Andos, Veget. Oils and Fats, 1897, 

39; Livache and McIntosh, Manw/. of Varnishes, Oils, etc., 226-46, 251-302; 

Alien, Comm. Anal., 1899, 12, 94; Percival, Comm. BoL, 1900, 163; A. Watt, 

Art of Soap-making, 1901, 28, 130 ; Blytli, Food Compos, and Anal., 1903, 284 5 ; 

Wright and Mitchell, Oils, Fats, Waxes, etc., 1903, 39, 178 ; Sabin, Ind. and 
Art Tech, of Paints and Varnishes, 1905, 39-65.] 

LIVE STOCK OF INDIA. —This very large and important sub- Ijive Stock, 
j^ect may be discussed under the following sections : Oxen and Buffaloes; 

Sheep and Goats ; Horses, Donkeys, Mules, Camels; and Pigs. 

An analysis of the returns of Live Stock in India during 1905-6 mani- Estimate 
fests the existence of approximately 198 million head of cattle (cows, of Total, 
bulls, bullocks, buffaloes, sheep, goats, horses, mules, donkeys, camels, etc.), ^^ovinces 
The actual figures are 30 million bulls and bullocks, 22 million cows ; 

13 million buffaloes; 26 million young stock; 18 million sheep: 25 
million goats; 2J million horses, donkeys, mules; and 393,308 camels. * The 
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live stork of Bengal is not rerorded, but, since its population is twice 
that of Madras, it may bo assumed to |X)ssess double the returned 
liv(^ stock of all sorts met with in the Southern Presidency, viz. 
61 million. ^I his gives the 198 millions (above mentioned) as the total 
li v<* stock, in place of the officinal figure of 137 millions (exclusive of Bengal). 
But to that total has also to be added the 15 millions shown as owned by 
the Native States. In fact 30 millions would not over-state the live stock 
of those States, making a grand total for India of over 228 million 
cattle of all kinds. 

Some such estimate seems essential to allow of comparison with the 
trade returns, which include Bengal and the Native States. Thus, for 
example, the term “hides” may be taken to mean undressed skins of 
full-grown bovine animals, and “ skin^ ” those of calves, sheep and 
goats. For the five years ending 1903-4 the average number of hides 
(raw and dressed) exported from India came to 12^ millions, and of skins 
37 millions ; these collectively would, therefore, show 23 per cent, on the 
estimat(‘d total live stock of all India for the period in question. But the 
('xports by themselves take no cognisance of the numbers of hides and 
skins used u]) by the indigenous leather industries of India itself, nor of 
th(‘ numbers of animals that die or are killed and the skins, for various 
nuisons, entirely lost. Were a figure to be given for the annual death- 
rat(‘ (from all cause's) of the cattle, sheep and goats of India, it is probable 
that it would be soni(‘thing nearer 70 to 80 rather than the *50 millions 
in<licat(*d by tin* n'turns of foreign trade', speeually dealt with above. For 
further ])articulars see the artiede Hides and Skins (pp. 632-9). 

/. THE OXEN, BUFFALOES, ETC., OF INDIA. 

The following is a list of the chief Bovine animals of India that fall 
inte> this group : -- 

Bos indicus, Lhm. : Blanfe)rd, Fa. Br. Ind. (Meimmalia), 483-4; MolJison, 
Textbook Ind. Agri., lUOl, ii., (13-130 ; Meagher anel Vaughan, Dairy Farming 
in India, 1004, 41- 7. The Zebu or Humped Ox, hail, gai, gau, dhur (cattle), 
dlnh danger (horned cattle), dudhar (milch cow), etc. 

d’ho Indian einiinal elifTcrs from the tame ox of Europe and North Asia in 
structure, ge'noral coloration, voice and halnt. Its origin is unknown, but ac¬ 
cording to Hlytli it was probably African. No ane^estral form has as yet been 
discovered amorig the Indian fossil bovinos. Humped cattle have, however, 
ofl('n been reported to have run wild in India. Ml the breeds of the Indian ox 
.MH' held snored by tho Hindus and are, tlicrcforo, neither killed nor their flesh 
eaten hy a largo portion of tho people. On tho other hand, the tending on cattle 
is regardotl as a highly Imnourablo position, and henco also milk, butter, cheese, 
etc., are largely constnnod by all classes of tho community. Below will be found a 
brief skoteh of some of tho leading breeds of oxen. 

B. bubalus, Unn.; Blanford, /.c. 491-3 ; Mollison, /.c. ii., 140-55; Meagher 
and Vaugliafi, l.c. 47- 51, 5(5; Note on Export of Buffalos to Australia, Rev. and 
.\gn. Dept. Ind., 1SS5. d'ho Bii(Talo, armi, mang, mains, bhains, hir hiar, gera 
ennni, inoh, siloi, tnisip, iroi, kywai, pana, karho, etc. 

Tamo bulTaluos are found all over the plains and lower hills of India. They 
are repeatedly mentioned in the Institutes of Manu (xi., 69), so that they have 
boon known from tho oarliest historic times. They are semi-aquatic animals, 
and accordingly most abundant in humid localities. Are large, massive, 
and clumsy creatures, with exceptionally short thick legs and conspicuous hoofs. 
I ho horns aro thiok, flat, ciu’vod or straight, and marked with rings indi¬ 
cative tif ago. Tlie muzzle is large, remarkably square, and the head carried 
very low. A truly wild buffalo is fairly abundant in India (except in the 
boiithern and Western Provinces), especially in low-lying swampy land 
covereil with tall gniss. Fow domestic animals have, in fact, changed less 
tluin the buffalo. While it will not breed with the ox, the tame buffalo-cow 
will pair retidily with tho wild buffalo-bull, the stock being thereby improved, 

732 




LIVE STOCK 

WILD SPECIES Cattle-breeding 

They are po^verful draught animals, and the milk is exceptionally rich in 
butter-fat. 

B, grunnlens, Unn. Blanford, l.c. 490; Timner, Acc. Emh, to Tibet, 1800, Yak. 

186, t. X. (from a picture belonging to Warren Hastings); Vigne, Travels, etc., 

1842, ii., 277 ; Hoffmeister, Travels in Cont. Ind., 1848, 362, 374. The Yak or 
Grunting Ox, dong, brong-dong, ban-chowr (the wild): yak, pegu, chour~gau, 
kotaas (the domestic animal). 

In its wild state it inhabits the coUlest and most desolate tracts of the wild Alpine 
Himalaya—being found at a greater elevation than any other mammal. It is Species, 
dark brown, almost black, with the exception of the muzzle, head and nock, 
which are often grey. In domestication it becomes smaller and variable in Domestication, 
colour, being often pure white or piebald. Mention is made of the qataa or 
Tibetan yak ” in the Ain-i-Akbari (1690, Jarrott, transl., iii., 121). It is kept 
by the Tibetans and various other tribes that inhabit the higher regions, on ac¬ 
count of its being a sure-footed pack animal. The flesh is said to be rich, juicy 
and delicately flavoured. The milk is exceptionally rich (considerably richer Milk, 
than that of the cow), and much of the food of the people consists of curd either 
fresh or dried and powdered into a kind of meal. The white tails constitute the 
chowria (fly-flaps) sold all over India. Tlie hair is woven into cloth and ropes. Choivris. 

In fact the wealth of the people of Eastern '^I’ibot consists in their flocks of yaks. 

4'he horns are made into cups and other objects of domestic use anti ornament, 
liut the yak breeds freely with domestic cattle. One was sent to England by rtybrij.s, 
Warren Hastings, which lived for some years and became the sire of many cross¬ 
bred calves, only one of which liv'^ed and was successfully crossed by an Indian 
bull. A cross is common on the North-West Himalaya and is known as the dhzo, 
zobo, etc. ; it is fertile and in some localities preferred to the pure yak. 

Other Species.—^Three other animals belonging to this genus may be hero men¬ 
tioned, but, as scarcely of economic value, need only be exhibited very briefly:— 

(а) B. frontalis, Lamb.; Blanford, l.c. 487-9; the Mithan Gayal of Assam, Mithan. 
Manipur, Naga hills, Chittagong and Bimma. Said to be partly domesticated 

by the Kukis. 

(б) B. gaurus, Ham ; Blanford, l.c. 484-7 ; the Gaur or Indian Bison of the hilly Bison, 
forests of the Indian Peninsul ., Assam, Burma and the Malay Peninsula, as¬ 
cending to altitudes of about 6,000 feet. It lias occasionally been tamed by the 
people on the hill tracts between Assam and Burma, but has never, strictly 
speaking, been domesticated. The horns are in great demand for ornamental 

work, (See Horn, p. 640.) 

(c) B. sondalcus, Mullet- <& Schley ; Blanford, l.c. 489-90. The Banting, Banting, 
found in Burma and the Malay Peninsula, Borneo, Java and Bali. It has 
been more or less domesticated in Java and perhaps elsewhere. 

CATTLE AND CATTLE-BREEDING,—In Europe cattle may be Cattle- 
said to be reared for milk and meat, but in India their chief value breeding, 
is as beasts of burden. Horses are all but unknown in Indian 
agriculture, the bullock being very nearly exclusively used for tillage 
and transport. Occasionally camels are so employed and buffaloes are 
highly valued for their milk, though they are too slow to be much in 
demand for agricultural operations. 

There are many breeds of indigenous cattle. Nearly all the pure Pure 
stocks are of one colour—white or grey. In areas where little attention Breeds, 
is paid to the subject, mixed colours or piebald cattle are not infrequent. 

Except in the north-east of Madras, all Indian cattle are horned. The 
hump is prominent, and more highly developed in some breeds. 

Bullocks which are suited for slow and heavy work have usually Heavy worker. 

massive heads, long pendulous ears, thick short necks, coarse leg-bones, 

big feet, much loose skin on the neck, dewlap and sheath, and no particular 

droop in the hind quarters. Those best suited for quick work have Quick workers. 

clean heads, fiery tempers, short erect ears, thin necks, compact rounded 

bodies, small hard feet, a very decided droop in the hind quarters, and 

little or no loose skin on the neck, dewlap and sheath. Indian oxen, it 

may thus be observed, are ebstinguished collectively from the breeds of 
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THE OXEN AND BUFFALOES 

Europe by the hump on the shoulders, by the deep undulating dewlap, 
and by the short grunt in place of the ringing bellow of the European 
ox (/mp. (Jaz.^ iii., 77-89). Many European travellers in India 
allude to the “ hump ” as a special feature of the provisions (beef) 
procurable in India. Thus Terry {Voy. E. Ind., 1622 (ed. 1777), 
89 90) says the “ bcev(‘-s ” differ from ours in being smaller and in 
having “ each of them a great bunch of grisly flesh which grows upon the 
nuieting of their shoulders.” He then adds that the flesh is very sweet 
and tender. 

There are few subjen-ts in which India is so very backward as those 
of Cattle-breeding and Dairy Farming, hence the available literature 
is coipparativ(‘ly insignificant and defective when judged of in the 
light of tlnnr inifiortance. This is the more surprising since, with a large 
])ro])or1 ion of llui people of India, the cow is the most sacred of all 
animals. In tln^ Ain-i-Akhan (1590) special mention is made of the 
veneration in which it is h(‘ld. Linschotmi (Voy. E. Itid., 1598, i., 257, 
.‘U)0), Ihu nier (Tratrls, 1656-68, in (^onstable, Or. Misc., i., 526-7), Tavernier 
(TroreJs hid., 1676 (ed. Ball), ii., 217), and many other European travellers 
in India, dwell on the sacred (character of the Indian cow. It might 
naturally, therefore, have been expected that the cow, and some at least 
of tin; })roducts it affords, would have existed in even a higher or more 
fully dev(‘Joped condition than is the case in most other countries. 

While there are certain Indian breeds of cattle that compare favourably 
with thos(‘. of oilier parts of the world, most are inferior in size and strength 
jis well as in quantity of meat and milk which’ they provide. The breeds 
vary directly with the soil, (dimate and food of the countri(^s in which they 
liv(‘. For exam])l(i, in dcdtaic tracts the oxen are inferior but the buffaloes 
superior. Meagher and Vaughan very rightly obs(irve :—“ The great 
variations in the Indian (dimate largely affe(“t the milk yield of cattle 
im])orted from foreign districts. Hansi-Hissar cows will not prove as 
satisfactory say in Jabbalpur, as they will in Delhi or Meerut, and this 
should be borne in mind before condemning the Hansi-Hissar breed. It 
a])pears to be a fact that the further they travel east or south (i.e. the 
damper the climate beconn's), the more certain is the decrease in the 
yield.” (dimate, soil and available food in fact influence so rapidly the 
briH'ds of cattle that it becomes undesirable to extend schemes of im- 
jiroveuKMit very much beyond selection from existing stock within each 
ar(*a. Indei'd for the plains of Lower India, crosses of foreign strains, 
nion^ especially Ironi Europe, have proved highly unsatisfactory. The 
( hief difficulty is to overcome the opposition that exists in transferring, 
without loss of special merit, the stocks even of one part of India to another. 
It the intention be to improve, as heavy draught animals, the breeds of the 
Banjab, (lujarat and Mysore afford ample material : if the desire be for 
swiftness, tlie trotting bullocks of the Central Provinces and of South 
India (ijainis) are unsurpassed anywhere: and, if milch-cows be sought, 
there are several famed breeds, such as the Nellore or Ongole and the 
Cir of Kathiawar and the Hansi-Hissar of the Panjab. In the Ain-i- 
Akbari (Blochmann, transb, 149) special mention is made of the Gujarat 
breed of cattle and of the small swift-footed gainis. This is curiously 
confirmed by Ralph Fitch (in Purchas' Pilgrime^, 1625, ii., 1733), who, while 
telling of his visit to the Emperor Akbar in 1585, specially mentions the 
carved and gilded carts of Agra and Fatchpur drawn by “ two little bulls 
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about tbe bignesse of our great Dogs in England.” [0/. Tavernier, 
Ic. 44 ; Terry, Lc. 144-5, 187.] 

But, excepting at the homesteads of the wealthy or at the experimental 
farms owned by Government, special selection of stock or the rearing 
of healthy, well-formed bulls for service purposes is practically unknown 
from one end of India to the other. The story told by Abul Fazl of the 
“ Cow Stalls ” kept by the Emperor Akbar reads more like a proclamation 
of the pageant of the all-wise and good Emperor than a statement of his 
efforts towards the improvement of the cattle of India. The Amrit Mahal 
breed is said to have been introduced into Mysore and specially developed 
by Haider Ali for military purposes. But history tells of no Hindu Prince 
who devoted anything like the attentioji Akbar bestowed on this most 
important subject. 

Indian agriculture has for centuries been and is to-day essentially 
a peasant industry. It is in the hands of persons who have the traditional 
knowledge of their ancestors to guide them, but absolutely no capital 
beyond that absorbed in daily necessities. Each person, as a rule, kee])s 
but two or three cows, and cannot afford to keep a bull. And more¬ 
over, since the male offspring are not generally emasculated until 
they are three years old, the cows are served by immature and as often 
as not diseased, degenerated or otherwise undesirable males. Improve¬ 
ment of the breed under these conditions is naturally very difficult. For 
some years past, however, the Government of India have recognised the 
obligation of initiating a reform, and with this in view have had superior 
bulls reared at special farms (such as those of Hissar, Charodi, Pusa, etc.) 
and presented to districts where it was desired to improve the local breed 
of cattle. Voelcker alludes approvingly to this action, and urges that the 
satisfactory results attained should be pushed forward until the remotest 
corners of the Empire have been reached. So also the Government have 
aided very greatly by encouraging local fairs and cattle shows, by awarding 
special prizes on the verdict of high expert officials who have been deputed 
to visit the shows for that purpose. But it is well known that half-bred 
cattle contract rinderpest and other common diseases in a most virulent 
form and rarely recover under treatment, while many indigenous breeds 
are comparatively immune. This has accordingly led to belief that the 
best results arc likely to be obtained by breeding strictly within carefully 
selected and special local stocks, not promiscuous inter-breeding ol all 
races. 

(A) Chief Breeds of Indian Buffaloes. —The breeds of buffaloes have 
not as yet been critically studied. Until this has been done, little more 
can be accomplished here than to indicate those most frequently spoken 
of. Terry gives a curious reference {Voy. E. Ind., 1622 (abrid. ed. Havers), 
1665, 359) to “ a very large beast having a smooth thick skin without hair 
called a buffalo which gives good milk; the flesh of them is like beef but 
neither so toothsome nor wholesome.” 

In rice-growing tracts buffaloes are extensively used for tillage and 
cartage work. But although they thrive well in wet climates, the best 
breeds are met with in localities oi moderate rainfall and \inder the con¬ 
ditions best suited for cattle-breeding. But buffaloes must have access to 
water, and require to be bathed once or twice a day if they are to be kept 
in health. It is also customary to clip off their sparse coat of hair once or 
twice a year. Buffaloes vary in colour, but the majority have black, shining 
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skins. Some have white markings and a few are grey, light dun or white. 
Their lowing differs from that of kine and they have no hump. Most 
writers allude to the fact that it is difficult to get a good buffalo-bull, owing 
to its being less valuable than the buffalo-cow. The bulls are not often 
reared, but are either purposely starved or killed. They attain maturity 
at years and are used for stud purposes for not more than 7 or 8 years. 
“ It is just as essential when starting a dairy, to get a good bull as to get 
good cows, for many authorities now hold tliat it is from the sire, and 
not so much from the dam, that a heifer inherits her milking powers.” 
Middleton, who has kindly perused this review of Indian information, 
observes that the milking properties may be transmitted by either 
sex equally, but in England bulls are usually more carefully bred than cows 
and mXy so transmit properties with greater (■ertainty. 

Considerable commercial interest is taken in the shape of the buffalo- 
horn, the straight forms being of greater value than the curved. From 
the standpoint of the dairy farm, the breeds with curved liorns are ap- 
]>ar(‘ntly the most highly appreciated. The following are mentioned by 
authors as the characteristics by which the chief breeds of buffaloes may 
he classiticHl :—those with horns approaching a circle (the spirorertts of 
Hodgson), and those with the horns long, straight, the tips only arching 
forward (the inavrocertis of Hodgson). 

1. Delhi.—The hriMHls of tlio United Provinces, the Panjab and Sind are often 
collt'cl ivc'l V de.si^natcHl “ Dollii HntTaloes.” The horns are short, thick at the base, 
sharply anj^led, and rise from the !\cad in a backward and upward course, then 
t)(H*oine completely eiirlod up like the liorns of a rarn. According to Meagher 
and Vaughan {Lc. 47-H) the best buffaloes of this kind aro tho miirrahj procured 
in Hansi-IIissar, llohtak, Jhind and Nahha. The name given to them is derived 
from murna {-- to turn), and is an allusion to the form of the horns. They aro 
someliiiH'.s also called kun(ii\ and cross-hrotMls with tliis and the inferior village 
huffalo (with straight horns) aro called dogla. [ Poaso, Aijri. Ledg.y 1895, No. 22, 
408 ; Hadi, Agri. Ledg., 1895, No. 12, 200-8.] 

2. Surat and Deccan.—Tho buffaloes of Surat and tho Deccan are very different. 
They both have what aro called straight horns. That is to say, in the Surat 
animal they extend along tho side of tlio neck, then turn up near the shoulder 
with an inward grai’eful curve; and in the Deccan brood are oven straighter, and 
extend backwards to tho shoulders before becoming arched. 

3. Jafferabad - -In tho JalTerabad (Kathiawar) buffalo tho horn is very 
massive and coarse. It is flat ami broad below, tlovoloped at first downwards 
and backwards, then curved forwards, thus forming three-quarters of a 
circle', placed on cither sielo of tho head. But there is still another peculiarity. 
Tiu5 frontal bone becomes greatly dovolopeil until it causes the horns to appear 
united across tho forehead, d’his is a very large, clumsy animal with unusually 
long legs and large spreading feet. 

4. Dun-coloured Buffaloes —Hero and there all over India, more especially 
in hilly districts, remote from swampy country, a dun-coloured buffalo is met 
with that seems very distinct from the other breeds. This has by zoologists 
boc'n regarded as possibly a distinct variety, and has received the name of 
f#. huhaiuN, t ar. /alt its. ISIeagher and Vaughan say these dun or brown 
buffaloes generally start well but end badly. They are not as a rule heavy milkers 
for any lengtli of time. 

5. Burma and Assam.- Varthema {Travels, 1510 (ed. Hakl. Soc.), 200-1) 
speaks of tho breeds t)f Tena.sserim as very “ misshapen.” Many subsequent 
writers luivo ineidontally mentioned tho buflaloes of Burma, but no one apparently 
has studied them eomparatively with the breeds of India. Evans {Agri. Ledg'., 
I8t)5, No. 10, 106-72 ; 1890, No. 10) gives, however, many particulars of the 
Burmese breeds. They would seem to have long, so-called straight horns, like 
tlu'se of Surat. They give very little milk. The buffaloes of Assam have been 
thseussed in some detail by Darrali {Agri. Ledg., 1894, No. 14). He tells us 
that though the stock is regularly imported from Bengal, the animals soon 
improve on tlie rich pastmes of the Brahmaputra valley. 
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(B) Chief Breeds of Indian Cattle, —Very little strictly speaking of a 
scientific nature has as yet been published on this subject. Wallace and 
Voelcker have each given the results of their rapid tours of inspection 
through India, and numerous local writers have extolled the merits of 
certain breeds with which they were familiar. No one has as yet critically 
and comparatively examined all the breeds of India. Little more, there¬ 
fore, can be here attempted than to amplify the particulars of the clieif ‘ 
breeds (given in the Dictionary) in the light of the additional information 
brought out by the various writers in The Agricultural Ledger, and by 
Mollison in his Handbook and by Majors Meagher and Vaughan in their 
Dairy Farming in India, etc. 

1. Gujarat. —These are tlie indigenous cattle of the ]dains, Aliinedabad, Kaira Gujarat, 
and Baroda, also tlie hilly countries of Palanpur and Deesa, wliore a large breed 

of very superior animals exists. They are, in fact, the finest tattle of India for 

general agricultural purposes. In the more southern portions of the province, 

liowever, a mixed and inferior breed occurs which in many respects resembles 

the Deccani cattle. The larger and superior race is in colour from white to Draught Cattle. 

bluish-grey, the head, neck and limbs often being of a darker tint than the body. 

The horns are somewhat bowed and curve outwards as they leave the skull, then 
upwards, and lastly inwards. The animals are tall and somewhat leggy, but 
very powerful, and for draught pui'poses, especially when crossed with Mysore, 
are very valuable. [C/. Ovington, Voy. io Suratt, 1089, 253-5, 273-85.] 

2. Gir or Kathiawar. —This breed is specially noted for its milk-giving powers. Qir. 

It is extensively reared in herds in the Gir forests and hills of South Kathiawar, .\iilch Cows. 
They are coloured animals, often speckled or “ roan,” in various shades of red 
and brown. The long, pendent lop-ears and short crumpled horns are striking 
peculiarities. In Bombay they are generally called “ i)ecause brought 

iria Surat. 

3. Sind and Aden.—This small-sized animal is powerful though lazy, but Sind, 
the cows are remarkably good milkers. The horns are short, thick, blunt-pointed, 

and project outwards and upwards. The best are bred within a radius of 30 or 
40 miles from Karachi, and chiefly on the lower hills, where good grazing is to be 
had. The breed may, however, be mot with through Rajputana and the Southern 
Panjab. [Mollison, The Montgomery and Sind Breeds of Cattle, in Agri. Journ. 

Irul., 1907, ii., pt. iii., 252-6.] 

4. Deccan, Khandesh and Southern Maratha Country. —It cannot be said that Deccan, 
the regions indicated have developed any very special breeds of their own. Large 
portions of the country are subject to periodical scarcity and occasional famine, 

and the animals hav^e beccane hardened and thus acqiiii'ed their chief character¬ 
istic. The dewlap is inconspicuous, the forehead narrow and the muzzle largo, 
while the liorns .spring in an upward direction, then bow abruptly outwards and 
ultimately inwards. The cows are poor milkers, and the bullocks, though small, 
are extremely active and have great powers of endurance, if not given too heavy 
a task. They arc accordingly much used in light carts or as trotting bullocks. Trotting 
So long ago as 1503, Vertomaimus {inHakl. Voy., 1811, iv,, 577), speaking of the Bullocks. 
Deccan, said, It hath innumerable kyne of shynyng yelowe.” 

5. Mysore and Coorg. —The cattle of this region are celebrated both for Mysore, 
their swiftness and for their spirit and powers of endurance. If cattle-breeding 

could anywhere in India be viewed as having attained the position of a recog¬ 
nised principle of agriculture, to Mysore would have to bo assigned that honour. 

Two descriptions exist side by side, each serving its own partic\ilar purpose. 

The first and by far the most numerous is the nadiidami of the villages. This 

is the agricultural stock and main source of the dairy produce of the State. The A^dcultural. 

second is the doddadana or big cattle. This embraces the following special breeds : 

—Amrit Mahal, Hallikar, Chittaldrug, Mahadeswara, Betta, etc. The first 
mentioned—the Royal Amrit Mahal —is the most highly prized, but is neither 
the largest nor the most powerful. These splendid animals are capable of per¬ 
forming quick journeys of long distances with a light and moderate load. They Active and 
are large and powerful animals, chiefly kept by the well-to-do. The finer breeds Powerful, 
are pure coloured, the inferior often mottled. There is no extra development of the 
dewlap to interfere with their trotting action. Their eyes are deep-set, the fore¬ 
head bulges above the eyes and slopes backward. The ears are short and pointed, 
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and the horns, which spring close together, take a backward sweep, gradually 
diverge, and near the extremity eiirv’e gracefully upwards and forwards. They 
are all, even tlie nadudana breeds, powerful draught cattle but poor milkers. 
[Cf. Buchanan-Hamilton, Jo\irn. Mysore^ etc.^ 1807, i. (many passages) Krist- 
namangar and Pease, Cattlp of Mysore, in Agri, Ledg., 1895, No. 24 ; Kristna- 
sainiengar. Diseases of Mysore Cattle, Agri. Ledg., 1896, No. 28.] 

G. Madras, Nellore, Kistna (Ongole), etc., Cattle —The Ongole breed of cattle 
is reared chieHy in the districts of Nellore and Kistna. From early times it has 
enjoyed a well-earned reputation of being one of the best milking breeds of India. 
Most writers agree, however, in saying that they degenerate rapidly when removed 
to other localities. The valleys of the Kistna and its tributaries have a rich, 
soft, deep black soil, and naturally therefore the cattle of such a country are not 
well 8uite<i for hard roads, unless carefully and regularly shod. They are col¬ 
lectively heavily luiilt animals, docile and of a mild and gentle disposition 
essential qualities for milch-cattle—but sluggish in action. The head is erect on 
a sh«)rt, ^tout neck. The horns are short and stumpy, somewhat resembling those 
of Sind cattle, and longer in the cows than in the bulls. They give to the head a 
curious and characteristic appearance, the bulging forehead forming a very 
obtuse angle. Tlie prevailing and true colour is white with grey or black points, 
and fre(juently the bulls are black about the neck and shoulders—broken colours 
indicate im[)urit\. In point of size they are inferior to the Gujarat and Nagar 
cattle. Other ^iadras breeds are the Alambadi of Salem and Coimbatore ; the 
Haragur of the lulls of Coimbatore ; the Kangayam of Madura ; the Palikolain 
(Jellicut) cattle of Madura ; the small Trichengodi cattle of Salem ; the artifici¬ 
ally spotted cattle of Tanjore ; and the Punganur cattle of North]Arcot. [ Cf. Pease, 
in Agri. Ledg., 1895, No. 7; Sabba Rao, in Agri. Ledg., 1896, No. 12 ; Holmes, 
Huir-warkings on Horses and Cattle, Dept. Land Rec. and Agri. Mad. Bull., 1900, 
No. 42 ; also Sotes on Cattle of Madras Pres., Bull. No. 44 ; Gunn, The Nellore 
Breed of ('attle, in Agri. Journ. Ind., 1906, i., pt. iii., 237-42.] 

7. Burma.—Very little has been written regarding the cattle of Burma, so that 
it is not possible to assort them with the Indian breeds. Rod is the dominant 
col(Mir. 'I’lie horns, when tiot interfered with, take an upward and forward direc¬ 
tion and grow to a length of lO to 18 inches. The neck is short and powerful and 
the df'wlap not much dcvelojied. I’he Burmans are most considerate of their 
cattle, inn er oxervvorking them, and grooming them carefully on the close of the 
tlay’s task. 'Tlie animals are also well-fed, so that they are naturally much 
superior to the imported cattle from India. But as milk-producers the Burman 
c()\\s occupy a \erx- low place, owing to the prejudice entertained by the Burmans 
against the ust‘ of milk. \('f. Frost, Note on Cattle of Burma, 188!); also Quart. 
Journ. [’f t. Sr. hut., 1890; Evans, in Agri. Ledg., 1895, No. 10; Rept. Rev. 
Adtnin., 1889-90, 47-8: Settl. Repts (many) ; also Liept. Agri. Atm. Repts., etc.] 
S. Bengal and Assam —Tlu* ordinary village cattle of these provinces might 
practii“all\- he spoken as tin* most inferior in India. They are small over¬ 
worked and half-star\ed animals of which little more can bo said than that they 
are suited to the climatic coinhtions and soils of the countries in w hich they live. 
In c'crtain localities, such as Bihar and Tirhut, considerably better breeds exist, 
most probably a e»mse<pience of the continual importation and crossing of fresh 
stock. In Gaya, for example, it is not uncommon to find an animal supposed 
tt) ha\e been deriveil originally by crossing the Indian canv with an English 
“ short-horn ” bull iinpurteil in 1857. “ Bihar is overnin with pols (bulls dedi- 

cateil to the gods). These are very fat, and comparatively useless for stock 
purpiLses, but ihi much harm in eating and trampling the growing crops.” 
[('t. Buchanan-Hamilton, Stat. Ace. Dinaf., 221-8; also in Montgomery Martin, 
Hist., etc. (many passages) : Bnnerjei, Bankipore Cross-bred Cattle, h\ Agri. Ledg., 
1895, No. 25 ; Darrah, Ca/t/e o/ Ledg., 1894, No. 14 ; Mukerji, Bengal 

Cattle, Handbook Inti. Agri., 1901, 578-93 ; Dnp. Gaz., hi., 77-89.] 

Ik Central Provmcea.—The stock is often very mixed. In Nimar, red and 
brown coloured animals prevail, and in other districts white predominate. The 
Nimar is, liowever, generally held to be the best breed. It is a medium-sized 
animal. Molhson says that it may be recognised by two peculiarities in the 
colour of the skin and shape of the horns. They are red or browm mottled, but 
the red is always light, sometimes almost yellowish, and the white markings 
are never pure white. Ihe liorns are thick at the base, blunt, flattened and curled 
over the h.ead like those of the Delhi buffalo. They are chiefly valued for agri¬ 
cultural work and as draught bullocks. The Arvi cattle of these provinces closely 
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resemble those of Nellore. The bullocks are strong, but not active. \Cf. Repta. Land 
Rev. Settl. (many districts) ; Trydell, in Agri. Ledg., 1898, No. 18 ; Ann. Repta. 

Dept. Agn. ; Exper. Farm Repta., etc.] 

10. United Provinces of A^a and Oudh. —Throughout Oudh, the ndnpdrd U. Prov. 
breed ranks high. But there is a sub-breed known as the riaia. which is smaller 

in size, more leggy and quicker tempered than the ndnpdrd. The horns in both Ndnpara. 
are elegant, thick below, and tapering to a fine point. One important feature 
is a slight but distinct depression on the forehead which makes it easy to distin¬ 
guish the Bahraich from the Doab and Mathura (the koai) cattle. The cows of Kosi. 

Kosi and Chhata are celebrated for their milking qualities, and the bullocks have 
the reputation of being good draught animals (see No. 13 below). The breeds of 
Kheri are, however, far superior to those of Bahraich, and much resemble the 
Malvi of Central India and Rajputana. In fact Kheri occupies the most pro¬ 
minent position amongst all the districts of Oudh, being famed for its so-(!alled 
parchar cattle, sometimes spoken of as hangar. White is considered the best Hangar. 
colour and black the worst. The bullocks are fast walkers, have a highly irritable 
temper, but possess great powers of endurance. Other breeds may be named : 

— Bhur, Khairigarh, Majhra-Singahi and Dhaurahra. [Of. Sayyid Mohammed Hadi, 

Bahraich and Kheri Cattle, in Agri. Ledg., 1895, No. 12 ; also Mathura, No. 19 ; 

Leather, Barahanki Cattle, Agri. Ledg., 1895, No. 17 ; Ann. Repta. Civil Vet. 

Dept., 1902, 2, et aeq. ; Prov. Qaz., 1903-4 (many district accounts).] 

11. Panjab. —“It may safely be said that the best milch-cow^s of Upper Panjab. 
India are obtained from the Hansi-Hissar district, and they are commonly 
termed Hansi cows.” With these words Meagher and Vaughan open their Hanai. 
chapters on the “ Best Milking Breeds.” Speaking of the Harriana cattle. Pease 
describes the region in which they are produced as “ the green country which 
comprises about 292 villages of the Hissar district chiefly in the Hissar 

and Hansi Tahsils and the greater part of the Rohtak district.” The region 
in question has a good soil, passing into clay-loam in one direction and into 
sand in the other. The average rainfall is 16 inches, and the climate, therefore, 
is dry and well suited to cattle. But the increase of cultivation within recent 
years has curtailed the pasture lands and lessened the interest in cattle-rearing. 

Still the country indicated produces a large surplus of cattle regularly exported, 
as also a very important supply of ghi traded in all over India. The Hansi- ohi. 

Hissar cattle are uniform in colour; broken colours are seldom, if ever, met 
with. The skin is usually dark colomed and the hair white or grey, but 
darker at the shoulders and neck, and on the flanks sometimes almost blac'lc 
or blue. Red-coloured examples are rare and usually inferior. The horns are 
short, set wide apart and arch outwards, upwards and then inwards, but 
only slightly forwards. Meagher and Vaughan, while apparently accepting 
the Hansi as the best breed for Upper India, give several illustrations of the 
Sanliiwal sub-breed, which would appear to be frequently broken coloured— 
red or mixed coloms—white being rare. According to many writers, the Mont¬ 
gomery cattle are powerful rivals of the Hansi for the claim of first positi^^n as a 
milk-yielding stock. They are small, shapely and short-legged animals with 
exceptionally long tails. The Director of Agricultme, in July 1903, drew up a 
statement of the breeds of cattle in the Panjab, in which he adds to the above the 
Kuchi or Chenab breed ; the cattle of the Jhang district; the Dera Ghazi Khan Kuchi 
breeds ; the Dhanni cattle of tlie Salt Range ; and the Maja cattle of the up- DUauni. 
lands between the Sutlej and the Ravi. \Cf. Pease, Cattle of Harriana and Siraa, Maja 
Agri. Ledg., 1895, No. 22 ; Meagher and Vaughan, Dairy Farming in India, 41-59 ; 

Repta. Civil Vet. Dept., 1895-1900.] 

12. Rajputana, Central India, Berar and Hyderabad. —The animals of a large Rajputana. 
portion of the tracts of country indicated naturally approximate very closely 

to the Hansi breed already briefly indicated. The characteristic cattle of Raj¬ 
putana and Central India are invariably j)ure white, though grey or silver-grey 
specimens are occasionally seen, but broken and mixed colours are unknown. 

As in other large areas, there may be said to be two sub-races—a large animal 
specially selected and used by the well-to-do as trotting or fast walking animals, Trottuig. 
and the ordinary village or agricultural breed. Mollison calls these cohectively vuiago r.ree<Ls. 
Malvi (or Malwi) cattle, and Major Kemp speaks of the high-class animal as the Mahi. 

Nagore (or Nagar) and the agricultural the Rinda (small) breed. It would seem 
that throughout the country indicated local names are often given which, like 
** Nagore,” originated from the name of a village or locality specially noted for 
the superiority of its cattle. Mollison observes that “ the head is short, the eyes 
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are dark, prominent and have a docile appearance. The ears are short with little 
or no tendency to droop. The horns are very characteristic. They are moder¬ 
ately thick at the base, of fair length and are sharply pointed and invariably 
s}»ririK in a forward and \ipward direction from the head with a graceful outward 
bend.” I’rof. Wallace describes the horns as resembling two arcs of a circle 
set on the crcht of the head with the concavity inwards. They are much prized 
as lieavy draught animals, and are accordingly frequently seen all over Central 
and Western India. They are very strong, but not swift ; being reared on stony 
ground, have hard feet and do not require shoeing even when worked on 
metalled roads (Col. Gerard). They are very largely bred in the territories of 
H.H. the Maharaja Holkar and H.H. the Maharaja Sindia and the cows are 
often not milked at all, and in consequence when used as milch-cows are a 
very inferior stock. 

The Khillari cattle of the Satpura hills (in Holkar’s territory extending to North 
Kliandr^sh), aee<jrding toMollison, were derived originally from Mysore and should 
be spf)ken of as the Amrit Mahal breed. Mollison adds, “ The fact that 
Khillari ar<‘ now bred true to a particular type in a district where Malvi cattle 
are slso (*xtensi\ (‘ly reared is a clear indication that the breeders know the ad¬ 
vantage of keeping a good strain as pure as possible.” Mr. Ali Abdoola describes 
four breeds, met with in H.H. the Nizam’s Dominions, that take their names after 
th(‘ tovMiH in which reared. Commenting on these, Vet. Major W. R. Hagger 
observt's tliat from the descripti(»n of the prevailing colours “ some seem to have 
a strong strain of Mysore in them, some show a Deccani cross, while others seem 
to r(W‘mble the Malwi brts'd.” [Cf. Kemp, Powlett, Reynolds, Hendley and Hagger, 
in Afjri. Ledij., litOt), No. 21 ; (Jerard and Abdoola, in Agri. Ledg.^ 1000, No. 22; 
(iaz, lid)putana (A/m/r), 1004, i.. A., 49-50.] 

1.4. Hill Cattle—The cattle seen on the higher cultivated Himalaya are 
small sturdy animals with short, thick legs. They are admirably suited to the 
n'gions in winch found, and are very active and wild. They are mostly 
black in colour, though occasionally dun or mottled examples are met with, 
'riiey are well protected from the severity of the winter by a thick, shaggy coat. 
'I’be humj) and dewlap anGiardly if at all present, and, as pointed out by Walker, 
th('v much resemble the Kerry-Dexter cattle of Great Britain and Ireland. The 
cattl(' of the lower tracts, being annually taken to the grazing lands of the Bhaber 
<-ountr>’, have Ixhmi <‘rossed with the breeds of the adjacent plains. In the higher 
tracts th(' pur(^ hill bree<ls are met with, and these are spoken of by names de¬ 
noting n'gions or special sub-breeds. Tlie males are \ised for ploughing, but 
their working fjualities are y^oor and many refuse to work at all, while the cows 
are poor milkers. In a further paragraph will be found jiarticulars of the traffic 
from Nepal to the ]ilains of lialia in live stock. [(’/• Walker, Kiimaon Cattle^ in 
Agri. Lrdg., 1890, No. 7 ; Lawrence, Valley of Kashmir, 358-90.] 

|Tbe‘ following enumeration of publications, in sequence of date, may befoimd 
useful:—Thevenot, Travils in Levant, Indostan, etc., lt)87, pt. hi., 51-2; 
Buchanan-Hamilton, Jouni. to Mysore, 1807, i., 104-9; ii., 14, 277, 382; also Hist. 
tJ. Jnd., ii., 891-7 ; Baden-Powell, Pb. Prod., 1898, i., 151 ; Wallace, India in 1887 ; 
Voelck('r, Jmprov. Jnd. Agri,, 1893, 198-219 ; Exp. Farm liept., Poona, 1893, 11-4 ; 
189,> , 21-.-); 189(), 20-5; Auai. Ledg. :—Leather, Farm-yard Manure, 1894, 
No. 3; Mollison, Management of Dairy Cattle in Ind., 1895, No. 6; Leather, 
Jnd. .Manures, 1897, No. 8 ; Walker, Measuremc?it of Cattle, 1899, No. 8. Subbiah, 
The Housing of ('attic and Conserving of Manure. U. Prov. Bull., 1901, No. 14; 
Stat. Atlas of Ind., 1895, 33-4 (2 maps). Dairy Cows, in C.S. Dept. Agri. Bull., 
lOtUt, N\). 98 ; Fading E.vp. ivith Jhiiry Cenvs, in C.S. J)ept. Agri. Bull., 1901, 
No. 114; Formation of Jieef and Deiiry Cows, in U.S. Dept. Agri. Bull., 1902, 
No. 143; Peed, of Individual Cows, TDiiv. Jllinois. Bull., 1903, No. 85; Pierre 
ami Monteil, Lc Bo’uf au Soudan, in L'Agri. Prat, dcs Pags ('hands, 1905, v., pt. 
i., 394-77.1 

CATTLE FOOD AND FODDER,—Hhm may be said to be two 
conditions of cattle-rearing in India— (a) village or agricultural, and (6) 
prairie or nomadic. The latter consists of large herds fed on fertile iion- 
cultivated lands, the former small herds or solitary animals reared at the 
homesteads, thus mostly on cultivated lands. It is generally said, more¬ 
over, that the advances of cultivation are rapidly curtailing the areas of 
iionuulic production and thereby cutting off the sources of supply of 
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superior breeds. Hay-making is not practised by the Indian cultivators, Hay-making, 
and the surplus of naturally produced grass is thus left to waste. More¬ 
over, the cost and difficulty of transport preclude the equalisation of 
supplies, hence in seasons of drought the greatest hardships have to bo 
endured, and the first indication of famine is the increasing death-rate 
of the cattle. For example, during the famine years of 1899-1900 some- Famine, 
thing like 70 to 80 per cent, of the cattle perished in certain districts of 
Bombay, notwithstanding the large imports of fodder made by Govern¬ 
ment, for the railways were unable to cope with the burden thrown on their 
resources in conveying food and fodder to the famine-stricken districts. 

It has sometimes been upheld that cattle represent the raiyats^ capital. 

They certainly provide the labour for ploughing and carting, as well as 

very largely supply the manure and fuel used by their owners. In return 

the animals get what they can pick up (after the crops are off the fields) 

and what they can discover on the waysides and waste lands. Neverthe- Source of 

less they often become the cultivator’s greatest source of poverty and 

danger. They increase beyond the needs of the neighbourhood, and thus increase of 

rapidly change the character of the vegetation : noxious weeds survive 

and nutritious plants are gradually exterminated. Thus are the village 

cattle themselves not only depraved and starved, but the natural fertility 

and humidity of the soil lowered to such an extent that any untoward 

climatic disturbance only too frequently means famine. Of few localities 

can it be said that special food or fodder is grown for the cattle, but where special Fodder. 

this is done, as, for example, the cultivation of the cluster-bean, i'ljaiuoipsifi 

psornlioides (p. 449), and of fodder crops of Sorf/Ziunt vaff/are (of 

which the races known as sundhia, dtidhia, nilva, etc., may be mentioned, 

p. 1039) in Gujarat and Jhang, etc., etc., the superiority of the cattle in 

these regions has been frequently attributed to that circumstance. It is of D.E.P., 

course customary to give rich foods (including several kinds of oil-cake) to v., 403 - 78 . 

milch-cows and to bullocks in daily work. Mollison reviews the opinions 

that prevail in India regarding linseed, til, niger, safflower, ground-nut,. 

cocoanut, and cotton-seed cake. [Cf. Leather, Agri. Ledg., 1897, No. 8.] 

It is somewhat remarkable, but true, that a very large percentage of the 
draught bullocks of India are fed exclusively on dry food. It is of F)ry Food, 
course very generally believed that green food is not suited to working 
cattle. This is, however, a very different question from that of the 
conditions of life and the food-stuffs essential to systematic breeding, 
where the improvement of stock is a distinct feature. The contrast 
between the bullocks belonging to the European planters in Tirhut and those 
of the Bihar peasants, or between the bullocks owned by the Burnians 
and those possessed by the Hindustani residents in Burma, abundantlj^ 
exemplify the difference between carefully reared and properly tended 
cattle and those brought up under a system of indifference and neglect. 

In the Dictionary will be found a complete enumeration of the trees, 
shrubs, herbs and grasses known to be of value as cattle food and fodder. 

Excellent pasturage exists in most provinces, especially on the lower hills 

and great Himalayan range. Open stretches of grass-land [maidans) often upland Grass. 

extend from the upper limits of the forests towards the snow-line. On 

these uplands vast herds of sheep and goats are to be found, the latter 

affording the much prized pashm wool (hair). But on the lower Himalaya 


the cattle are largely fed on the leaves of four species of oak and a few 
other trees. The grass that exists abundantly in these tracts is as a rule 


Classidoation of 
Fodders. 


741 



LIVE STOCK 

Cattle Dieeaees 


THE OXEN AND BUFFALOES 


Rico Straw. 


AhHotirr of 
Cattle 


Diseases 
of Cattle. 


Antlmu. 

I<'o(.)t and Moul 

IMowio- 

piioiiMiotd.i. 


Prevontion of 
Disease. 


cut and dried a.s hay in order to be exported to the plains. The extent 
to which leaves are utilised as cattle fodder is a speciality of India. 

In the deltaic tracts and rice lands generally, the cattle are miserably 
poor, (irazing lands are limited, or totally wanting, and the only fodder 
available in any quantity is rice straw, which provides scant nourish¬ 
ment. Moreover, it may be said that little or no concentrated food is 
given even to the work cattle in busy seasons. In peninsular India, good 
grass is not found where the average annual rainfall much exceeds 40 
inches. In some parts of that vast area, therefore, the cattle are exten^ 
sively fed by hand on the produce of arable tracts (Imp. Gaz., iii., 86). 
The grazing lands of India and the grazing rights of the people are highly 
controversial questions. Voelcker (Improv. Ind. Agri.^ 169-97) discusses 
these vv*rv fre(‘lv, and his views have on the whole been upheld by subse- 
(juent experience. But the almo.st complete absence of special fields of 
cattle food is perhaps the aspect of Indian farming that strikes the visitor 
as most significant. The possession of immense herds, reared on waste 
lands, accounts very largely for the ghi, which is so much traded in all 
over India ; but one of the surest signs of the devastation caused through 
lailure of the rains is the sudden rise in the exports from India of cheap 
hides—a melanclioly consequence of the starvation of these unprovided- 
lor lierds. 

[('/. Bunson, In(L Fochlcr (ira-s^cSy in Agri. Lexhj.^ 1892, No. 1 ; Watt, Qround-nut 
(IS ( cittlr Food and Fodder, 1893, No. 15, 87 et 8e(/. ; Leather, Silacje-making 
in India, I.(\, 1894, No. 2; Feeding Exper., New York Agri. Exper. Station Bull.,. 
1897, No. 141 ; Wood, in Journ, Board Agri, 1809, vi., 311-32 ; Walker, Measure¬ 
ment of Cattle, Agri Ledg., 1899, No. 8 ; Leather, Food-Grains and Fodders of 
India, I.C., 1901, No. 10; Mollison, Textbook hid. Agri., 1901, ii., 11-41, 48-52 ; 
Milkerji, Handbook Jnd. Agri., 032-42 ; Meagher and Vaughan, Dairy Farming 
in hul., 1904, 1-14; Settl. Bepts., espeeially those of Burma, deal fully with 
tho fodder suiiplie.s and grazing right.s.] 

DISEASES OF CATTLE. — The Agricultural Ledgers enumerated 
below contain many valuable papers on the diseases of cattle. The more 
serious and special diseases are briefly :— 

1. Rinderpest —the hossonio, gate, kalawah, pitchinow, peya, kyauk- 
fxiuk, etc. 2. Anthrax —the golafula, gutherewan, (joli, suth, odro, ihalo- 
rinova, dauugthan, etc. 3. Foot and Mouth Disease —the khurat, aoshay 
khurpakka, mohona, mupaung, sha-na-kwalna, etc. And 4. Pleuro¬ 
pneumonia —the phipri, asok-yaw-tja, etc. In a special Veterinary Series 
oi The AgncuJturid Lcdijer liavo been published numerous papers on the 
above and other diseases which the reader, desirous of such information, 
should consult. Two papers may, however, be specially indicated, 
namely. Dr. K. Mcleod's Measures, Legal and Sanitary, adopted hy 
European Countrifs to oppose the introduction and spread of cattle 
})lague (1896, No. 20), and Prof. Koch's Method of Immunising Cattle 
against Ihnderpest and the Resolution of Government of India on the 
same, together with the Opinions of Indian Veterinary Authorities 
(1898, No. 5). But for practical dairying operations, particulars of all 
the ordinary ailments of cattle will be found in the chapter on diseases 
of horned cattle and their treatment given by Meagher and Vaughan, 
in their work on Dairy Fanning in India (1904, 113-143, 147). These 
authors conclude with the following recommendations, strict attention to 
which they consider calculated to avert serious loss and inconvenience ^ 

‘‘ (a) Proximity of grazing grounds to the cattle-yard, enabling the 
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cattle to go out and back without possible contact with outside cattle or 
their tracks ; (b) Complete separation between the dry stock and cattle in 
milk ; (c) Frequent inspection of all home cattle, and immediate isolation 
of animals from any disorder, however simple ; and the prompt disinfection 
of all ropes, standings, troughs, etc. ; (d) Perfect sanitation in and about 
the cattle-yard, standings, stalls, etc. ; (e) Tramway lines for the con¬ 
veyance of grain, fodder, etc., to the cattle-yard and the rigid exclusion of 
all outside draught-cattle bringing in these supplies ; (/) The allotment 
to sick cattle of special attendants, who must not be permitted to ap¬ 
proach the healthy animals, or associate with the staff working in the 
cattle-yard ; (g) The best and most wholesome fodder, grain, cake, etc., 
only fed to the cattle ; and (h) Complete segregation at as great a distance 
as possible from the infected enclosure ; and, as calves are the principal 
medium, not more than sixteen calves should be housed together.” 

Poisoning. — Among the important causes of cattle-death has un¬ 
fortunately to be given criminal poisoning. The chumars are the chief 
criminals, and their method of accomplishing their nefarious purpose is 
by the use of the sui (see Abrus, p. 1). 

[67. Voelcker, Improv. Ind. Agri.^ 1893, 213-5; Pease, Cattle Plague^ in Agri. 
Ledg.y 1896, No, 8 ; also Kristnasamiengar, Cattle Disease of Mysore^ 1896, No. 28.] 

II. THE GOATS AND SHEEP OF INDIA. 

In addition to the oxen (discussed above) the family of the Bovid^ 
includes the goats and the sheep :— 

THE WILD GOATS. —The following are the species recognised by 
zoologists :— 

Capra segagrus, Gmeiin,- Blanford, Fa. Br, Ind. (Mammalia), 502-3; 
Masson, Journ. to Kalat, 1845, 445-6 ; the pasang (male), hoz (female), horZy 
Tcayiky thary sair, sarahy chunky etc. A wild goat found throughout Asia Minor 
Persia, Afghanistan, Baluchistan and Sind. 

This remarkably interesting goat inhabits barren rocky hills in herds of 
varying numbers, but always keeps much to the cliffs and crags. Capt. Hutton, 
who, while Resident at Kandahar, devoted much careful tjtudy to f. wytiurus 
in domestication, and cross-bred it with the common goat, arrived at an emphatic 
opinion, opposed to that advanced by Hodgson and others, namely, that the 
Persian and Afghan goats at all events were not derived from v. wyaantH. The 
late Dr. Blanford, the most recent author, however, says there can be no doubt 
that i\ wyayruti is one of the species, and probably the principal from which 
tame goats are derived.” The flesh of this wild goat is highly prized. The 
skins are valued as water and flour bags. The horns are carried by mendicants, 
and trumpeting horns are made of them. The bezoar-stones are found in the 
stomach (see Bezoar, p. 131). 

C. falconer!, Hugel. ; Blanford, l.c, 505-8; Vigne, Travelsy etc., 1842, ii., 
279 ; the markhor (snake-eater), rdche (the great horn), tush-ra (water goat), 
rezkuhy rush, pachhuy etc. 

A magnificent animal which inhabits the Himalayan tracts west of the Beas 
to Kashmir, Ladakli, Baltistan, Afghanistan, Baluchistan, etc. It frequents high 
ranges, especially where concealment is afforded by shrubs or broken rocks, and 
is then met with in large herds. There are several well-marked local varieties 
that differ from each other mainly in the length, shape and degree of twisting 
and curving of tlie horns. It is much sought after by sportsmen, and is said to 
be in appearance by far the grandest of all the wild goats. Has repeatedly 
been bred in confinement and crossed with the domestic goat. It is generally 
believed, in fact, that some of the races of doinestic goats with spiral horns have 
descended from this species. There are two important points that saould be 
borne in mind : the direction of the spiral of the horns is outwards, not inwards 
(as in most domestic goats), and the markhor does not possess the under-fur or 
pashm (pam) of the alpine domestic breeds. 

C. sibirlca, Meyer ; Blanford, l.c. 503-5 ; the Himalayan Ibex, tlje skin or 
sakin, dabmo or danmo, kail, tangrol, huz, skin, etc. 
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'rhi^> i)H‘x may be said, so far as Tmlia is eoneerned, to extend from the eastern 
limits of the last-mentioned .speeies east to Nepal. On the north of the Himalaya, 
ho\ve\'(T, it is very plentiful and passes considerably to west of its more strictly 
Hfieaking Indian area, .so that in t’entral A.shi it can be spoken of as distributed 
from the Altai to the Himalaya. Tt frequents the most precipitous cliffs at 
elevations close to the limits of perpetual snow. Is able to withstand the 
extreme cold thron^li its po-^se-ssinf; a thick under-fur [pashm or pam). This 
inten'stinj' animal is. in fart, much sought after on account of its under-fur, 
wliich in Kaslimir is < allod fi.sali ins. Shawls, stockings and gloves are lined 
with it and tlie wool is also \\«ivon into the remarkably fine cloth called tusi or 
into the famous ibex shawls. Cooper speaks of two specially fine qualities of 
pashm, a white and a grey, b«)th obtained in Tibet from a small species of wild 
goat called thosh. It i-^ said that no wool is .so rich or so soft. The hair or upper¬ 
coating, on the other band, is made into ropes or woven into coarse cloth— pattu — 
and used tor coats, tents, etc. In Ladakh large numbers of this goat are amiually 
killed bi winter, when for'-ed to de.scend into the valleys. Jn con.sequencB a 
fairly extensive supply of wild pashm\A regularly obtainable. No one has, how- 
ev(>r, recorded the existence of the ibex in dome.stication, nor of its having been 
crossed with tlu‘ tame gnats. Still it is .sometimes upheld that the pashm- 
yielding dmuestic goats of the alpine tracts must have been derived from this 
or some closely allied extinct species. 

BRaJHDS OF DOMESTIC OOATS.-~\eiy little is known of the 
origin of the Indian doinA^stic goats. As just stated, ivt/ttf/rHs is 
believed to have givtut an important strain to a large percentage of the 
breeds, f falvtnu^ri is viewed as having similarly contributed in build¬ 
ing up th(^ p(‘culiarities of .some of the breeds with spiral horns. Fossil 
nmiains of a closi‘ly allied goat have been found in the rocks of the Siwaliks 
and of po.s.sihly anotluq- species in Tibet. Crosses between the wild go.at 
ol Western Sind and (Juetta with the markhor have not only been pro¬ 
duced hut found naturally and shot by sportsmen. The powers of en¬ 
durance po.ssessed by these animals may be inferred from the circumstance 
that tryaf/rtfs is found near the sea-levcl in Sind and Baluchistan 
and at ld,()t)0 feet in Persia. According to Henderson, sihh'h'a bears 
so strong a resemblanc(» to certain breeds of tame goats, met with on 
the alpine Himalaya and Tibet, that it may be safely assumed to have 
givmi to these their undercoat of pashm. 

Thus, then, the authors wdiose opinions are of most value admit the 
possibility of the Asiatic goats having beeu derived from more than one 
s])ecies, and the advisability of such a conclasion (apart from the diversified 
form, stature, colour, habits, etc., of the tame races) receives rountenance 
from the admitted e.vistence of fertile hybrids between the wild species 
thtunselves, as also between these and the domestic animals. The pro- 
gre.ssion in characteristies from the typical village goat of the plains and 
the dwja goat of the lower Himalaya to the Alpine -yielding animal 
may, tlierefore, mark tlie stages of adaptation and crossing of different 
spi'cit's, with tlie nearer approach in the extremes to the specific types. 
If there be any plausibility in this .suggestion, the difficulty which the early 
writers foresaw in any attempt to breed the true pashm goat on the southern 
slopes of the Himalaya would at onee assume a distinct position. Lawrence 
(Valley of Kashmir, 304), speaking on this subject, says, “ An attempt was 
made to introduce the shawi-goat into Kashmir, but it failed, as the climate 
is not sufficiently severe to induce the undergrowth of wool which nature 
provides in Tarfan for the protection of goats and other animals from the 
keen winds of that countrv;’ It would thus seem certain that the closer 
the efiort at improvement is kept within special areas and with existing 
stoc ks the better. To cross the pashm goats with the wow-pashm breeds 
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of Angora blood, as lias been suggested, would obvdously be to court failure. Angora Goat. 
It might, however, be possible to cross the alpine breeds of Sind, Balu¬ 
chistan and Hazara with the Angora goat, if foreign blood be considered 
essential. 

Many years ago the proposal was made to establish sheep and goat 
runs on the southern slopes of the Himalaya with a view to improve and ot wool, 
extend the Indian supplies of wool and hair. This has nev'cr been dehuitely 
tried, though much has been written on the growing necessity for better 
-and more certain supplies of these staples. Falconer seemed to think 
that the 'pashm goat might be acclimatised on the southern slopes of the Southern 
Himalaya, but it must not be forgotten that the down of the ibex and of 
the pashm domesticated goat seems to be directly the result of the drier 
and ever so mu(^li colder nature of the northern as compared with the 
•southern slopes. Indeed the pashm goat may be said to actually exist at 
Spiti, and according to Hodgson the chdpu is the acclimatised form ot the 
Tibetan chdngrd. If this be so, the goat, even if successfully reared on a 
more extended scale than at present on the southern slopes, would pro¬ 
bably yield a far inferior pashm than the northern stock, if indeed it did 
not degenerate into a form of the paf-yielding (not pashm) goat. It may, 
however, be safely said that for present European commerce a pashm 
goat is not an indispensable necessity of success. 

Speaking of the plains, sheep and goats are most successfully reared PUusGoata. 
in areas that receive a moderate rainfall. Upland well-draine<] soils with 
sparse jungle growth ami a considerable variety of herbage are necessary. 

In peninsular India the shepherds possess large flocks, with which they 
wander from place to pla(H> when arable land is usually clear ot crops. 

The sheep and goats graze during the day and are folded at night on land 
where it is desired to obtain the manure of their droppiiugs. This is paid 
for by the cultivatoTs whose lands are thus benefited, (doats are valued 
for their meat and milk, and on the Himalaya for their hair. 

[Cf. Roylo, Prod. Res. Ind., 1840, 101-72 : Wallace, India in IS87, 147 ; 

Voelcker, Improv. hid. Agri.y 212-.3; Mollisoii, Textbook Tnd. A<jri.^ ii., .50-02 ; 

Mukerji, Handbook Ind. Agri., 503-4; Vs Sitty Provisional List Animal Prod., 1902, 

77 ; Aitken, Sheep-Feeding, Journ. Board Agri., Sept. 1901, viii., 15.5-04.] 

CHIEF BREEDS .— With the exception of Mr. B. H. Hodj^son’s v aliuible paper on Breeds, 
the sheep and goats of the Himalaya and Tibet, and of Capt. T. Hutton’s paper 
•on the sheep and goats of Afghanistan, the .subject has never been .systemati- 
eally treated, and little can be added to the particulars given already in the 
Dictionary. I arn, tlierefore, unable to do more than mention by name some 
of the better known breeds of Indian goats :— 

1. South Indian Goat. —The.se are gaunt in a[>pearance and badly proportioned, South India, 
but hardy and active and can exist on almost any kind of vegetation. 

2. North Indian Goat. —A much liner animal than that found in the south. North India. 
The ears are large and perfectly pendent. Tliis is possibly the jamnapari of 
Hodgson. {(Jf. Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90, 105-0 ; Fim, 

Monog. Woollen Fabrics U. Prov., 1898, 2-3 ; Note on Indig. Sheep and Goats 
of the Pb. in Land Rec. and Agri., 1903.] 

3. Surat and Gujarat Goats. —These are small short-legged animals that are ^ .jurat, 
much valued as milkers. 

4. Nepal Goat. —The best-known breed; has long flapping ears and rounded ^epal. 
nose. 

5. Bengal Goat. —This is smaller ev en than the Madras animal, and is usually Bengal. 

<juite black and destitute of horns. Hodgson identifies it with the dugii of the 
Himalaya. [Cf. Basu, Agri. Lohardaga, 1880, i., 92 ; ii., 44-5 ; Banerjei, Monog. 

Woollen Fab. Beng., 1899, 1-3, 35-6.] 

6. The Hill Goats of the Deccan, Sind, Rajputana and Baluchistan. — The hair Hill- 
of these animals is more abundant and woolly than the plains goat, and the horns 
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are often large but only exceptionally spiral. These are the hair-yielding species 
of India. 

7. Syrian Goat.— Hybrids of this breed, corainonly designated Aden goats,” 
are well known in India, whither they are imported by the Arab traders and 
passed off under the names Angora or Kashmir. They have long, flapping, 
pendent ears and slender limbs. Their horns are usually erect and spiral. 

H. Himalayan Goats —Hodgson’s paper (Journ. As, Soc. Beng., 1847, xvi.,. 
pt. 2, 1003-12), as already stated, practically gives all information regarding 
those known to exist. He refers them to the following special breeds :— 

{a) Changrd —the common domestic goat of Tibet, which hardly deviates 
from the wild goat (f. »'•***) except in the large and pendent ears. 

Hutton, on the other hand, holds that so far as the Persian and Afghan goats 
are c(»nc€*rned, they could n<3t be regarded as deriv^ed from the wild goat just 
nsmed. 

(h) Chdpu r»r Chydpn —the goat of the Sub-Himalaya (especially the Cis- 
HinuiliSya), It is m\ich smaller than the chdngrd and has long hair and fine- 
sub-fleece. 

(r) Sinai or Singdl —an inhabitant of the more northern parts of the Sub- 
Himiihiya from Kumaon to Nepal, where it is probably indigenous. The siircoat 
and fine sub-fleece, though inferior to those of the chdngrd and chydpu, are yet 
< apal)le of hcjng applied to the manufacture of ropes, blankets, serges, etc. It is- 
less }>atient of change than the chdngrd or chydpxi, but the mutton is good, 
osprcially that of the kids. 

(d) Ddgu —a goat f)f the Central Sub-Himalaya and lower warmer tracts. It 
is characterised by the absence of the long hair and the nearly as frequent absence- 
nf tla' interdigital pits of the other breeds. The male is much larger than th& 
fcihale, end often almost shaggy. There is no sub-fleece, the hair is coarse and 
next t(* us(de.>s. [Cf. Barnes and Lyall, Scttl. Rept. Kangra^ 1889, 38-43 ; Diak,. 
SfttL Rrpf, Kangra, 1898, 3r>-()8 ; Drew, Juynmoo and Kashmiry 1875, 288 ^ 
La^v^ence, Valley of Kashmiry 1895, 3G()-4.] 

THE WILD SHEEP .—It has, however, been known from the most 
ancient times that wild sheep and goats exist in India, i^^lian (compiling 
from Megasthenes, 300 B.c.) speaks of the wild sheep and goats on the 
mountains of India. If ( onsiderable uncertainty exists as to the origin of 
the Indian goats, a far greater obscurity enshrouds tlie sheep. Thestruc- 
tural difference between tlie members of the genus Capra —the goats— 
and tliat of Ovis—the sheep—is very small indeed, and one species— 
ih'is na/ufi ff —is practically intermediate. The origin of the Indian 
tame sheep is unknown. Continuing the example above, the following 
ai<* the wild species : — 

Ovis hodgsoni, Bii^th (0. Ammon, Hors.)i Blanford, Fa. Br. Ind. (Mam¬ 
malia), 494-5 : the (Ircat Sliecp ef Tibet, tlie nynny nyand, hyaUy etc. Thisr 
uiagmficant .•^heep, prol>ably the largest of the genus, does not usually occur on 
the Indian side i>f tlie Himalaya. It istheshyest ami wildest of all animals, and 
is \i'Y\ Jiard tc kill. It lias ne\ er been domesticated, >)ut wdld hybrids between 
it and ha\e lu'cn shot. 

0. nahura. Gnu, . Blanford, l.c. 499-501 ; the Bharal or Blue Wild Sheep, 
tlio bharal. bhanit. na. ira, nervati. nao, etc. This sheep is met with in the alpine 
tracts (between the limits of forest and snow) from Bhutan to Ladakh and Western 
Tibet. 

0. poll, Bhfth; Blanford, l.c. 490-7 ; the Great Sheep of the Pamirs; Marco 
Pol(» s sliee]); is the kuchkdr. raSy rushy kulpiy arkar^ etc. This remarkable sheep 
only ciMues within the Indian area at Hunza, north of Gilgit. \Cf. Marco Polo, 
Trards (Yule, transh), i., 103-9.J 

0. vignel, Biyth . Blanford, l.c. 497-0; the Ural or Sha—the Bearded 
Slieep, known to the Natives ns the kuch. koch, guch, gady rnishy shay ural, uriar,. 
etc. It IS the ild shecyi of the Salt Range in the PanjAb and of the Suliman 
Range of Hazara and Afghanistan, etc. The varieties most generally recog¬ 
nised are tiie uraly which occurs between 800 and 5,000 feet, and that called the 
sha at una li higher altitudes—10,000 to 14,000 feet. 

It lias been bred freely with tame sheep, and wild hybrids (as already noted) 
bet^^een it and o. hotlunoui have been shot. If, therefore, any of the preceding 
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animals have contributed to the breeds of Indian sheep, o. vignei seems to have 
done so. It apparently affords a small proportion of the pashm known as thoshy 
and from the lachrymal sinus a thick giunmy substance is obtained that is much 
valued in greasing metal locks. Mr. Drummond informs me that piu*e or half- 
breed dumbos have been crossed with this wild sheep and that the progeny exhibit, 
while yotmg, an imder-fleece similar to pashm. But according to local belief this 
cross is only attained if dumba stock be employed. 

Breeds of Domestic Sheep. —Sheep are met with throughout the Domestic Sheep, 
plains and lower hills of India and up the Himalaya to the sub-andic zones. 

The breeds of Indian sheep are quite as extensive and diversified as those 
of Europe. Some are tropical, thriving in swampy regions or on dry, 
arid tracts, others warm temperate, still others temperate or even arctic. 

There has, however, been even less of an authoritative character written 
of the Indian sheep than of the goats. Most writers have discussed the 
Patna, Dumba, Meywar, Madras, Mysore, etc., breeds without having con¬ 
sidered it necessary to detail their characteristic features. Shortt (Manual 
of Indian Cattle and Sheep)^ if his illustrations can be viewed seriously, 
would seem to establish for South India certain well-marked breeds, and soutu-indian 
doubtless extensive diversities exist among the sheep of other provinces. 

But, speaking generally, it may be said of perhaps more than half 

the breeds found on the plains of India, that they afford a kind of nuir rather^than 

hair rather than a wool. They are reared chiefly on account of mutton, 

their fleece, like the hair of the village goat, being, comparatively 

speaking, valueless. 

But although many of the sheep of India yield a fleece of hair rather WooUy sbeep. 
than of wool, certain breeds give fairly good wool. Of this class may be 
mentioned the black-headed sheep of Coimbatore, the woolly sheep of 
Mysore, the sheep of large portions of the Deccan, of Rajputana, of the 
Panjdb, and, in Bengal and the United Provinces, the so-called Patna 
sheep. Although there are possibly several very distinct breeds of large 
fat-tailed sheep (all designated dumba), these should be classed as wool- Dumba sheep, 
yielding breeds. They have been crossed with the Patna, the Merino 
and other imported sheep, and apparently with satisfactory results, 
though the improvement effected cannot be said to have been lasting. 

Some of the fine wools imported from Afghanistan and Persia are obtained 
from breeds of dumba sheep, and this fact having been ascertained 
many years ago, effort was put forth to secure stock for breeding 
purposes. So far the result, however, has been unsatisfactory, for 
when conveyed to the moister tracts of India, the fat tail has proved Fat TaU. 
a source of danger. It is liable to disease, so that unless a breed could 
be produced, in the natural habitat of this animal, that would preserve 
its merit as a wool-producer during successive crosses in which it was 
gradually developed into a condition suitable to the plains of India gener¬ 
ally, it is not likely to be of much value to future breeders. It may, in 
fact, be said in conclusion that, so far as past experience goes, the breeds chief wooi- 
of most value, as Indian stock for improvement, are the Coimbatore, Sheep. 

Mysore, Rajputana and Patna. But it may be added that perhaps the 
majority of persons who have given this subject anything like careful con¬ 
sideration seem to incline to the view that except in certain tracts, there is 
very little hope of India as a whole becoming of much greater moment than 
at present as a country of wool-supply. Interest is far more keenly di¬ 
rected towards facilitating importation from the mountainous countries 
bordering on India, than in any material improvement of the wools of the 
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plains. \Cj. Orrah, Wool of Baluch. and the Introd. of Merino Sheep and 
Angora Goats, March 1890.J 

Chief The following may be tnentioned as the better known breeds of sheep in 

Breeds. India : — 

Rajputana. 1. Rajputana (Meywar) Sheep. —These are the finest and largest sheep in 

Tuttyphar. India. They are sometiines f-allod Delhi-Hansi or Tuttyghar sheep. They have 
pof^r wool, hut the mutton is large though somewhat coarse. [Cf. Ann. Rept. 
Civil Vet. Dppt., l8‘)3-4, l4-r).] 

2. Bengal and Patna Sheep. —The former is very inferior but the latter one of 
the best breeds in India. They yield good wool and fatten readily. In 1830 
an effort was madii to improve the Patna slieep by cro.ssing them with Southdown 
rams. So also a similar effort was made with Bliagalpur sheep. 

Madrai. 3. Madras Sheep —4'he he.st are those of Cln'ngleput, Kistna, Godavari, 

Ganjam, Areot, Salem, Trieliinopoly, Tanjore, Madura and Tinnevelly. They 
are c(^ated with a coar.se brown wmol or hair of little value. An experiment was 
for some years pro.seeutod at Heraganhalli to improve these sheep by i-rossing 
them with .Merino rams imported from Australia. This was abandoned in 1803. 

Nellore. b Nellore Sheep. —A large breed, examples of which hav^e been known to 

sealo SO to loo II). They are tall, leggy, and white or light browii in colour. 

Coimbatore. 5. Coimbatore Sheep —4'his is known as the kxrnmba breed. It is a wool-pro- 

during animal, small in size, the prevailing colours being black wdth white heads. 

J hey tatten well, and the mutton of gram-fed animals is rich ami vvell-tasted. 

Mysore. t>. Mysore. —I'his is a woolly breed. The prevailing colour is light to a 

V(‘rv dark grey or black. It furnishes the best fighting rams of the plains. 
\Cf. Ihiclianan-Hamilton, year/?. Mysore, etc., 1807, i., 110-21 ; ii., 270-8- iii 
354-f).] 
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7. Bombay Sheep —Dr. Hove, in 1787, speaks of the sheep in the Deccan as 
hemg the finest he had seen in India and as having superior wool. So long ago as 
1835 Gol. Jervis eonducted extensive experiments with a view to improving the 
Homhay sheef). Suh.se((tientl> Gol. Pottingor, Sir A. Burnes and others brought 
siieep from Kabul, the districts of the Upper Indus, Persia, the Cape of Good 
llope and England. A farm was e.^tahlished at Alimednagar, and for some years 
vigofou.scxperiments at stock improvement were pro.seeuted. This w as rej)()rted 
on by Sir G('orge Arthur in 1843, who re(*f)mmeaded that fresh Merino rams 
should ho eonfinuou.sly imported for .some years to come. The subject seems, 
liowever, to have been suddenly forgotten and tlio farm abandoned, for nothing 
of any ini])ortanee was subsequently pidiiished regarding it. Mollison {Textbook 
Ind. Aijn., ii., .51)) sjiys nothing of these experiments law <'f the fate of the farm. 
He ohors, however, many useful and practical suggestauis basetl chiefly on 
exp(‘rienee gained in Bombay. Sheep and goats, he says, are most successfully 
hre»l in districts witli moderate or light rainfall and light, naturally w^ell-drained 
soils. XeitiuM- slieep nor goats thri\ e during the monsoon in heavy-soil districts. 
In (he breeding di.striets large flocks do not tlirivo unless they are continuously 
grazed on ch'an ground. Large flocks of sheep and goats are "brought in the fair 
season by professional sliepherds from Kathiawar into the plains of Northern 
Gujarat and also from the upland comparatively dry w aste grazing lands east and 
north of Kliandesli, to the hlack-soil tracts and arable plains of the Deccan, A 
few goats among the sheep are decidedly advantageous. They lead the flock and 
keep the sfieep luoMng and thus grazing. [Cf. .Alorgan, Sheep-Breeding in the 
Deccan, in Agri. Ledg., 1895, No. 18.] 

8 Nepal Sheep.--Of the.se there are two kinds—the village ghorpalla and the 
forest rua bana The last is a small and almost semi-wikl animal that lives in 
largt' flocks on the wooded hill slopes, 

9. Kashmir Sheep.- Lawrence {Valleij of Kashmir, 3(10-4) gives rnauv in- 
terestmg particulars rogarding the sheep and wool of Kashmir, but says nothing 
ot tfie breeds mi't with except that some are as good as the Southdowns. Mr 
Drummond intorms me that in Kashmir it is the custom to wash the sheep in 
tfie nycr hetnre l>emg shorn, a circumstance that would point to the wool being 
lanr'l <'oiiiinonly believed. Baldrey {A.jri. Journ. iwi., 

OOt. 1 ., pt. 111 ., -.01-4) iirfiex the “ Benefits of Sboep-clipping ” in Indiu.. 

t - Himalayan and Tibetan Sheep —Hodgson mentions some five breeds witii 
under »mie ot these, several sub-breeds. Spare rannot lie afforded to do mucll 
more tlmn enumerate the principal examples of tbe.se by name — 

(a) Hmmi of W estern and HrfWAr of Eastern Tiliet. A tall, graceful animal 
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the universal beast of burden on the liigher snowy ranges—is docile and sure¬ 
footed. Hodgson compares this with the great wild sheep (o. hoityHoni). It 
cannot endure the rank pasture or high tcniperatiue of the Sub-Himalaya. 
Mutton and fleece are both excellent. 

(6) Silingia or filing sheep or Peluk of the Eastern Himalaya. According 
to Hodgson, the Siling country corresponds to the Serial regio of the classics. 
The animal is smaller than the hunid. In colour it is white tinged with fawn. 

(c) Bdrual or Barwal is a Cis-Himalayan breed and the ordinary sheep of the 
Cachar or northern regions of the Sub-Himalaya between tlie Ji'imla and the 
Kirant. Hodgson, in fact, says this breed practically extends from Kumaon to 
Sikkim. It is the great lighting ram of the hill tribes. It is remarkable for its 
massive horns entirely covering the top of the head. The flesli and the fleece are 
both abundant but coarse. By far the largest number of the rdhris or coarse 
blankets and serges manufactured in these liills, and which are extensively ex¬ 
ported therefrom, are made of bdrualwooX. Coarse as this wool is, it is, however, 
superior to the w'ool of the plains. 

{d) Cdgea —This is the characteristic breed of the central region of the Sub- 
Himalaya. It is reared rather by householders than shepherds, and tor its flesh 
rather than its wool. It is a handsome animal, but its liead is too large, though 
the legs are short. 

(e) The Tcrai Sheep. Tliis is practically identical with the sheep of the plains. 

It may in conclusion be pointed out that Hodgson’s Trans-Himalayan sheep 
(the hunid and tlie silingia) are, like his Trans-Himalayan goats {chdngrd and 
chdpu), far superior to his Cis-Himalayan breeds. If, therefore, India cannot 
acclunatise and develop new breeds on the southern slopes of the Himalaya, 
attention should be given to increased facilities of transport and more friendly 
intercourse with the Traiis-frontier tribes for increased supplies of superior 
wool. 

11. Hlra and Dumba Sheep. —Some at least of the breed are natives of 
Afghanistan and Persia, and others of Africa. They are fre(]uently imported 
into India, and are large sheep characterised by the immense development of 
masses of fat placed on either .side of the tail, forming stores of nourishment 
which are drawn upon during the w’intcr months, when fodder is scanty. 
Hutton tells us that in some parts of the country the tail grows, in fact, to such a 
size that a small wheeled carriage has often to be constructed to carry its weight. 
Hodgson calls them puchia (tailed) sheep. The w’ool is of good cpiality, and on 
tliat account they have often been crossed with Indian plains sheep. Mollison 
says duniba sheep have proved exceptionally suitable for crossing with the Deccani 
stock. The wool of these half-breeds, like that of the pure dumha^ is of fine 
quality and long. The mutton is said to be coarse, though the tail is sometimes 
spoken of as of great value. 

vElian {De Nat. Hist. Anini., 250 A.D.,iv., 32) speaks of tlio tails of the Indian 
.sheep reaching to their feet and as being cut open by the shepherds, the tallow 
removed, and the tails sewn up again. Marco Polo, in the 13th century, and 
Varth^ma, in the 16th, describe the dumba or Ethiopian sheep as seen by them on 
the east coast of Africa. Marco Polo says the tail often weighs 30 lb., but Var- 
thema puts it at a lower flgure, 15 to IG lb. Terry ( Vog. E. Ind., 1622 (ed. 1777), 
90) observes that “ their sheep differ from t)urs by their great fleshy bob-tails 
which severed from their bodies are very ponderous. Their wool is generally 
coarse but their flesh is not so,” There would thus seem no doubt that this 
particular sheep has existed in India from fairly remote times. The head and 
neck are quite black and the body otherwise white. In the Cairo Museum, 
among the ornaments found in the mummy-pits, there is a little figure of one of 
these sheep, so that it may safely bo said they have been known from ancient 
times and beyond the limits of India. [Gf. Cordemoy, Le Prod. Colon. d'Origine 
Animate^ Paris, 1903, 126-38.] 

///. HORSES, ASSES, AND MULES OF INDIA, 

The horse has been a domesticated animal since prehistoric times, 
iElian, compiling doubtless from Megasthenes, 300 B.c. (De Nat. Hist, 
Aniw,., xvi., 2-22), says, “ In India there are herds of wild horses and also 
of wild asses.” No aboriginal or truly wild horse is known to exist to-day, 
though wild representatives of the ass are well known. [Cf, Blanford, 
Fa, Br. Ind. (Mammalia), 470-1.] There seems, however, little doubt that 

749 


Siting. 


BarluU 


Coarse Blankets. 


cdgea. 


Improved 

Transport. 

Dumba. 


Tail Carriage. 


Ethiopian. 


D.E.P., 
iv., 280- 
Horses, 09. 
Asses, etc. 



LIVE STOCK 

Horses 


THE HORSES, ASSES AND MULES 


Special Selection. 


Bit and Bridle. 


Early niruiu 
laduence. 


Indian 

Breeds. 


Direct 

Adaptation. 


Improvement 

Ac^iurcd. 


Kathiawar. 


all tliB existing race.s and breeds of horses have descended from one common 
stock, which Darwin believed was dun-coloured and more or less striped. 
In Neolithic times a wild horse would appear to have existed in Europe, 
but the animals of the present time have probably not been developed 
from these, but from animals which it is well known were imported from 
Asia into Greece and Italy. But even these Asiatic ancestors were doubt¬ 
less only a consequence of a still earlier long-continued selection from a 
stock or stocks that to some extent may be indicated by the fossil 
remains discovered. The artificial selection conducted by man has 
been toward specific purposes. The English thoroughbred may be men¬ 
tioned as the final manifestation in speed ; the English draught-horse in 
working capacity ; and the Shetland pony in sure-footedness and suita¬ 
bility vfor mountainous regions. What may be true of England can be 
shown as equally applicable to all countries wherever the horse has been 
appreciated in agricultural, industrial and political life. The most ancient 
histories and traditions of India point to a specialisation in warfare. iElian 
describes the King’s stables ; the use of the bit and bridle in making the 
horses move at a measured pace ; the breaking in of the animals by forcing 
tliem to gallop round and round in a ring ; and when on the march, we are 
told the war chariots were drawn by oxen and the horses led on a halter 
so that their legs might not be galled nor their spirits damped by drawing 
th(' chariot to the battle-field. None of the early writers would seem to 
make even the most distant allusion to the Indian horse being used for 
agricultural purposes or for transport ; adaptation, therefore, to riding 
ami swiftness were the directions of early Hindu influence on the horse. 
The establishment of the rule of peace under British supremacy of neces¬ 
sity meant the overthrow of martial power and the loss of the races of 
fiery chargers that doubtless previously existed in India. 

Principal Indian Breeds,—Theve seems at all events little doubt that 
the Native breeds of horses have diminished and deteriorated since the 
establishment of British rule in India. The suppression of the predatory 
system lessened the demand, and the superior Lakhi and Cutch breeds 
which for centuries had been famous became almost, if not altogether, 
extinct. It is probable also that the requirements of modern warfare 
for larger and more powerful animals than India naturally produced, led 
to a system of artificial breeding, in which size w'as the object mainly 
aimed at, an object that might easily have resulted in the deterioration of 
the original small, hardy and sw'ift breeds and the production of badly 
formed and w'eedv animals. \\ ithin recent years the Government of India 
have adopted, in tlie Civil Veterinary Department, a policy of supplying 
specially selected stallions to each important centre. These have been 
chosmi in consideration of the most hopeful directions of improvement of 
existing stock, and their services are placed at the disposal of horse- 
breeders free of charge, provided the mares have been examined, approved 
and branded, by a representative of the Department. According to uni- 
^ eisal repute this has had a most beneficial effect. The following are some 
of the better known indigenous breeds :— 

1. Kathiawar and Rajputana.—The Chiefs in these States still continue to 
give attention to horse-breeding and many of them keep up verv large stables, 
in wduch the most careful selection is observed. The original breed—known as 
the Kathi—was noted for its great powers of endurance. The peculiarities of the 
animal are that it is generally under-sized and small-boned and has a distinctive 
mark, a black cross down the back and black bars on the legs, the colour of the 
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coat varying in every shade of dun. It is supposed to possess a strong strain 
of Arab blood, an opinion supported by tlie known frequent intercourse between 
the two countries. The mares are most esteemed, as the horses are noted screamers. 

The Bhavnagar and Palitana Princes take the greatest possible interest in the 
preservation and improvement of this peculiar and special breed. 

2. Bombay. —The horses of Kach and Sind do not materially differ from Kach. 
those of Kathiawar. They are usually a little over fourteen hands, are well made, 
spirited, showy in action, with clean limbs, good bone, thin long neck, large head, 

•outstanding ram-like brow, and small ears. Their great defect is their bad 
temper. But there may be said to be three other types in the Presidency in the Maratha. 
hardy Maratha pony, the little Gujarati, and the Bimthadi ot the Deccan. The Bimthadi. 
last mentioned is one of the best breeds in India. 

3. Waziri and Baluchi.—A fine breed of hardy and active animals. They Baluchi, 
have good shoulders, very deep and moderately broad chests and angular droop¬ 
ing quarters, very broad across the hips. They n\ake excellent troopers on 
laccount of their speed and endurance, and, crossed with Arabs and thoroughbred 
English horses, become good cavalry remounts. 

4. PanJab. —Tliere are many special races, such as those reared about Pvawal- Panjiibi. 
pindi, Jhelam, Gujrat, Gugaira and Lahore. In the Sikh times the greatest 

care was bestowed on them, and stallions from Kathiawar, Kach, Baluchistan and 
Afghanistan were regularly imported and used to improve the stock. The average 
Panjdbi country-bred to-day is small, but possesses groat powers of endurance. 

It used to be a by no means uncommon occurrence to hear of an ekka pony 
dragging a cart and three passengers from Simla to Kalka, thus covering 58 
miles in one day, without, as the saying goes, “ turning a hair.” This is repre¬ 
sentative of the hardy little animals found on the plains adjoining the North- 
West Himalaya. In former times tlie Sikh cavalry were horsed from Dhamii, Dbaaai norrip. 3 . 
north of the Salt Range, and even now large numbers of remounts are drawn from 
that country. 

5. Burma and Manipur.—The ponies of Burma, which are small, hardy and Burma and 
•exceedingly tractable, are said to bo all importations from tlio Shan States and ^aoipuri. 
Manipur. Their characteristic pace is an unbroken run, in which the shoulders 

seem to roll from side to side. The pure Manipur is generally considered the 
best of all Indian ponies. It is w^ell under tliirteen hands, is mostly dun-coloured, 

■and is possessed of wonderful powers of endurance and weight-carrying capabilities. 

6. Himalayan Ponies.—The Ghunt or Khund breed is met with in Lahoul and Himalayao. 
Spiti, and is employed almost entirely for saddle purpose.s. It i.s nev^er over Ohunc. 
twelve hands, is strongly built, exceptionally surefooted and hardy, but is often 

very hard-mouthed and stubborn. A similar animal is the Bliutia pony, which Bhutia. 

•often attains a height of fourteen hands. A larger and more valuable breed is 
that known as the Yarkand pony. It much resembles the Ydbii of Afghanistan; rahu. 
has a short round body, deep chest, full quarters, and thick limbs—a miniature 
English cart-horse. It is an admirable pack-horse, and inured to lieavy loads. 

It moves at about five miles an hour, and if allow^ed to preserve that pace 
has great powers of endurance. Closely allied is the pack and riding pony of 
Baltistan and Kashmir. 

7. Asses and Mules.—The ass exists in all parts of India and is largely used Asses and 
as a beast of burden, e.specially by the dhobis or washermen, potter.s, tinkers, etc. Mules. 

As a rule it is badly cared for, its only redeeming feature being its cheapness. 

In Kathiawar there is a specially good breed of donkeys, of which the Halar or Halar. 
Jhalavad white variety is specially deserving of notice. The people of the 
interior Himalaya have also a peculiar breed—a very small black animal with Hiaialayan. 
long shaggy hair. This they bring with them when they come down in the winter 
months to seek work at Simla and other outer hill stations. Mules .seem to Mules. 

•have been known from the most ancient times in India. .Elian says that the 
mares are often covered by the wild asses, red-coloured mules being the 
result. These are very fleet and impatient of the yoke. They are caught with 
foot-traps, and when only two years old may be tamed and domesticated. 

They are then taken to the King of Persia. Blanford gives full particulars of 
the Asiatic Wild Ass. It is found throughout Central and Western Asia, a few wild Ass. 
Leing occasionally seen in Baluchistan, the Panjalt> frontier, and even east of the 
Indus in Bikanir and the Rann of Kach. 

For many years past the Government of India have made strenuous efforts Donkeys, 
to improve the breed of the plains donkeys, and to secure the rearing of a good 
•quality of mules. They have accordingly supplied donkey stallions and offered 
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rewards and prizes for good mules. The Natives of India have, in many localities,, 
a semi-religious objection to breeding mules. [Cf. Ain-i-Akhari, 1590 (Bloch- 
mann, transl.), 132, 162; Linschoten, Voy. E. Ind., 1598, i., 54; Terry, Voy. 
E. JncL, 1622 (ed. 1777), 132-4; Barbosa, Coasts E. Africa and Malabar {inl, 
HakJ. Soc.), 49, 76-7, 89-90; Mandelslo, Travels Ind., 1662, 35, 86; 
Ovington, Voy. Suratt, 1689, 253 ; Tavernier, Travels Ind. (ed. Ball.), i., 
102, 283; ii., 263; Hove, Tours in Gujarat, etc., 1787, 53, 67 ; Montgomery 
Martin, Hist. E. Ind., ii., 425; Honigberger, Thirty-five Years in E. Ind., i., 72; 
Wilson, (Aiteh Horses, in Journ. Roy. As. Soc., vii., 141 ; Maegregor, Journ. to 
Khorasan, 1875, 292-4 ; Wallace, India in 1887, 127, 141 ; Hoey, Monog. Trade 
and, Manuf. N. Ind., 58, 102; V’oelcker, Improv. Ind. Agri., 211-2 ; Lawrence, 
Valley of Kashmir, 364 5 ; Agri. Ledg., 1893, No. 19 ; 1894, Nf). 12 ; 1896, No. 3; 
Govt, of Ind. Resolution, IH\H\; Journ. Nat. Hist. Calc., vii., 469; Ann. Repts. 
Giv. Vet. iJfpt. in Ind. since I89.5--6; Ewart, The Penycuik Exper., 1899; 
MoJbVi^on, Textbook Ind. Agri., 1901, ii., 10-1, 41-8; Pierre and Monteil, Le 
Chevat an Soudan, in L'Agri. Prat, des Pays Chauds, 1905, v.,pt. i., 126-39.] 

IV. THE DOMESTICATED PIGS AND WILD BOARS OF INDIA. 

Pig or Hog i.s the name applied to ditferent animals of the family SuiD^, 
the otdy representative in India of the sub-divi.sion of the Ungulates known 
as Sai'na. Blanford enumerates the following species :— 

Sus cristatus, Wagner; Blanford, Fa. Br, Ind. (Mammalia), 560-2 ; Indian 
Wjld Boak, sur, bad janwar, raraha, paddi, dukkar, pandi handi, tan-wet, etc. 
This is file only species (»f any interest or importance economically. It is found 
Biroughout India, from the sea-level to an altitude of about 12,000 feet, wherever 
tlari’ IS siilticient shelter, either of hmg grass, low jungle or forest. When 
abundant it does great damage to crops. The tame pig of India is probably 
deriv(‘(l fr(»m the wild animal, and in sr>me places is said to breed with the latter. 
Se\’cral races of domesticated pigs are met with in India, where religious and 
caste beliefs allow of their being k€*pt. In the article f>n Lard (pp. 701-2) it 
will be sei'ii that two chief classes of pigs are spoken (*f, namely the “ China 
j)ig ” and *' the Country pig.” 

S. andamanensis, Blyth Blanford, l.c. 562-3. The Andaman Pig. A small 
animal, some 20 inches high, occurring in tlie forests of tlie Andaman Islands. 

S. salvanius, Hodgs. Blanf<T<l, l.c. 563. The Pigmy Hog. In the forests 
at the base of the Himalaya in Nc'pal, 8ikkim and Bhutan. Its habits are very 
siniihir to those of .*»’* vrintutuH. It is found chifdly in high jungle grass, 
in lu*rds of five to twenty. They are rarely seen, as they lea\ e the forests at night 
only, but may be tra<*ed to tlieir lairs by the mud coatings of the lower vegetation 
k‘ft behind tluMii. In Manijair 1 found this species to form coverings over their 
lairs by breaking and throwing down the .spiny bamboo. 

Th(‘ pig affords various economic products, the chief of which are 
Ihi.^tles. fjard. Meat (Pork, Ham, etc.) and Skin. Lard is separately dealt 
witli under that heading (pp. 701-3). PiG-SKix forms, when tanned, a leather 
whicli is piinci])ally valued for saddlery. That of the wild boar is much 
thii kcr than tliat of tlie domesticated animal, and consequently offers 
more dilliculty in the process of tanning and preparation. It is also 
used in the manufacture of many small articles of leather-Avare, such as 
purses, I'overings of pocket-books, etc. 

Bristles are employed chiefly in the inanufacture of brushes, and the 
export trade in bristles and other brush fibres in recent years is very 
considerable. For the period 190(1-7, the following were the Exports 
of bristles and fibres for broom and brush manufacture :—1900-1, 49,682 
cwt., valued at Rs. 14,93,685 ; 1901-2, 48,488 cwt., Rs. 13,65,600 ; 1902-3, 
70,917 ewt., Rs. 15,79,(K)2 ; 1903-4, 83,258 cwt., Rs. 20,76,331 ; 1904-5, 
81,290 cwt., Rs. 18,39,854 ; 1905-6, 93,873 cwt., Rs. 21,51,028 ; 1906-7, 
88,158 cwt., Rs. 17,68,930. Of the total for 1905-6, Madras exported 89,978 
cwt. and Bengal 3,604 cw t., and the countries to which the largest quantities 
went were—the United Kingdom, 30,485 ewt. ; Germany, 27,874 cwt. ; 
Belgium, 24,463, ewt. ; (Vylon, 5,536 cwt. The Imports are compara- 
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tively insignificant, averaging for 1900-7 about 450 cwt. In 1904-5 they 
reached 1,099 cwt., valued at Rs. 29,856 ; in 1905-6, 697 cwt., Rs. 17,462; 
and in 1906-7, 599 cwt., Rs. 25,219. Mostly from the United Kingdom 
and Germany. 

Of Bacon and Ham India annually imports large quantities, and the Bacon 
exports are small. The Imports for 1900-7 were as follows 1900 -1, and Ham. 
1,144,716 lb., valued at Rs. 7,61,782 ; 1901-2, 1,136,959 lb., Rs. 7,47,093 ; 

1902-3, 1,231,934 lb., Rs. 8,16,613 ; 1903-4, 1,267,724 Ih., Rs. 8,16,223 ; 

1904-5, 1,373,474 lb., Rs. 8,09,678 ; 1905-6, 1,600,898 lb., Rs. 9,40,140 ; 

1906-7, 1,487,729 lb., Rs. 9,52,715. Almost the whole comes from 
the United Kingdom, viz. 1,575,838 lb. in 1905-6, while small quantities 
are drawn from Hongkong, Australia, the Straits Settlements, Germany, 
and Sweden. The Exports of Indian hams amounted in 1904-5 to Total Trade. 

672 lb., valued at Rs. 150, and in 1906-7 to 259 lb., valued at Rs. 150. 

The re-exports in 1904-5 were 7,323 lb., valued at Rs. 4,358, but in 1906-7 
only 537 lb. Thus, adding together all the available returns of the products 
derived from the pig, the exports in 1905-6 were Rs. 21,69,778 and the 
imports Rs. 10,17,138 ; and in 1906-7, exports Rs. 17,84,827 and imports 
Rs. 10,70,304. The decline in the exports of lard and increase in the 
imports point to a serious defect, and the large demand for foreign ham 
and bacon is significant. There are thus great possibilities in the future. 

TRADE IN INDIAN LIVE STOCK. Trade. 

Of the estimated number of animals of all sorts (220 million in 1904-5), 
about 23 per cent, are annually exported in the form of hides and skins. 

But India imports and exports live stock, and by sea as well as across Trans- 
her land frontiers. Hence the returns under these headings have to be frontier 
taken into account. It may be desirable to set forth the Trans-frontier Traffic, 
trade before exhibiting the foreign. In the official statistics the imports 
are referred to the following groups—(a) Horses, Ponies, Mules : (h) importB, Cattie. 
Cattle : (c) Sheep and Goats : and (d) Other Kinds. The totals for the 
year 1904-5 were 665,024 animals, valued at Rs. 74,74,928 ; for 1905-6, 

685,732 animals, Rs. 65,30,041; for 1906-7, 714,368 animals, Rs. 70,12,607. 

The most important are the cattle, 105,726, valued at Rs. 44,04,266 in 
1906-7 : the sheep and goats, 166,653, valued at Rs. 6,12,062 : and other 
kinds of animals 434,704, valued at Rs. 13,14,543. The chief (;ountries of 
supply of cattle are Nepal, North Siam, and the Southern Shan States. 

For sheep and goats. Northern and Eastern Afghanistan, Nepal and siicopandaoata. 
Kashmir. Of the other kinds, Nepal, South Siam and North Siam. The 
Trans-frontier exports from British India are less important and need Kvporta. 
hardly be reviewed. The totals in 1906-7 were 92,644 animals, valued at 
Rs. 11,78,866. Perhaps the most remarkable feature of the trade re¬ 
corded as carried by rail and river is the fact that Bengal is the chief 
exporting province and the United Provinces the principal importing area. 

The next most important receiving centres are Calcutta and Bombay. 

Turning now to the transactions by sea, the Imports arc most valu- imports of 
able under the heading of horses. The total imports in 1903-4 were Horses, 
valued at Rs. 53,62,833, of which Rs. 52,48,590 represented the horses 
brought mostly from Australia into Bombay and Calcutta ; in 1904-5, 

Rs. 59,27,625 (horses, Rs. 55,47,939) ; in 1905-6, Rs. 49,41,452 (horses, 

Rs. 46,76,055) ; in 1906-7, Rs. 46,55,792 (horses, Rs. 44,88,933). Of 
the Exports it may be said the position is reversed, the traffic in horses 
being the least important. The total for 1903-4 was returned at 
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Ks. 22,27,523, of which Rs. 21,23,214 represented cattle, sheep and goats, 
etc. ; 1904-5, Rs. 19,40,129 (Rs. 18,98,380 cattle, sheep, etc.); 1905-6, 
Rs. 19,33,828 (Rs. 19,07,228 cattle, sheep, etc.); and 1906-7, Rs. 22,63,176 
(Rs. 22,21,416 cattle, sheep, etc. The horses go mainly from Bengal and 
Bombay to Ceylon and Mauritius, and of the others Madras practically 
conducts the entire trade, sending the animals to Ceylon and the Straits 
Settlements. 

CATTLE FOOD AND FODDER.-Exports.— It is somewhat sur¬ 
prising to discover in the published returns of the foreign trade of 
India, a heading "Fodder, Bran, and Cattle Food, including Hay and 
Straw.” This is referred to three groups, as follows—Oil-cake : Rice 
bran : Otlier sorts. The total exports under these three headings were 
in valued at Rs. 70,l.‘bH2(); in 1902-3, Rs, 85,73,627; in 1904-5, 

Rs. 97,21,116 ; in 1905-6, Rs. 1,18,15,434 ; and in 1906-7 at Rs. 93,99,644 
(£626,612). Of the large amount for 1905-6, Rs. 51,99,194 represented 
the valiH' of' oil-cake, and Rs. 55,41,825 that of rife bran. Practically the 
whoh; of the Rk’k Bhan goes from Burma and the Oil-cake very largely 
fr(jm Madras, with a lair amount from Calcutta and the balance, very 
nearly, from Bombay. Fully a third of these articles of cattle food is 
consigned to the Unittid Kingdom : another third to Ceylon, the Straits 
vSfittlemeJits and Germany in approximately erjual (quantities. The balance 
go(‘s to Java, the Phili])pines and East Africa, followed by France, Aden, 
Hongkong, Belgium, et(^. 

Prices of Beef and Mutton .—Particulars are given in Prices and Wages 
in India (1904) of beef and mutton in certain localities of Western India 
since 1855. During that time they have practi(.*ally remained stationary : 
if anything, cheapened. Taking the average of the quinquennial period 
1871-5 as a standard, the price in the Presidency for beef was *25 rupee 
a seer (- _ 2 lb.) ; in Sitjd *17 ; in Rajputana and Central India *16. For 
MurroN, Bombay *31 ; Sind *18 ; (.-entral India and Rajputana *21. Taking 
these as 100, blef in Bombay was (in 1903) 80 ; in Sind 118, and in Central 
India afid Rajputana 50 ; mutton similarly was 100 (during 1871-5) in 
Bombay, and in 1903 it was 97 ; in Sind 144, and in Central India and 
Rajputana 95. These results arc doubtless fairly expressive of India as a 
whole ; but no other rcrturns arc available, so that particulars of the other 
province's cannot be furnished. 

For trade* in Lard and Tallow, see the separate article (pp. 701-3) ; 
Hides and Skins (pp. 632-40); and Oils (pp. 813-4, 819). 

fry. of Mann, ii., 41 ; v., 8: viii., 298 ; xi., 139; Varthema, Travels 

(cd. Hakl. Noe.), I.lIO, 87, 200; Ain-i~Akbari, 1590 (Hloohinann, transl.), i., 03; 
(Jarrett, transl.)ii., .350; I^inaGioten, Fo^. E. 7a//., 1598, i., 25; ii., 10; Yryev, New 
Acc. E. Ind. and Prrs., 1()75, iii., I 18, etc., etc. ; Ainslie, Mat, Med.,i., 150, 184, 221, 
423-5; Moonroft, Travels,]., 58 9 ; Royle, Prod. Res. Ind., 101 ; Baden-Powoll] 
Ph. Mann/., 49; Lcwin, IV lid Races E.E. Ind., 1870,201; Ind. For., x., 339; 
w., 27 ; Season and Crop Repts.] 

LUFFA, Fftr. : FI. Br. Ind., ii., 614-6 ; Duthie, FI. Upper Gang. 
Plain. 190.3, 367 ; Cooke, FI. Pres. Bomb., 1003, i., 531-3 ; Prain, Beng. 
Plants, 1^103, \., 519-20 ; C\3CV3 kbit ace A genus oi climhing plants, 
\u\t\ve ol the warmer regions of the Old AVorld and one indigenous in 
America. Four or five arc wild in India. 

L. acutangula, Roxb ; Duthie and Fuller, Field and Garden Crops, 1883, ii. 60 t 
Ixii; Rec, Dot. Sure. Ind., iii., 01,210. The taroi [torai), jhingd, satpatiya, shirdld] 
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ptkunkaif etc. A little branched climber, met with in North-West India, 

Sikkim, Assam and Eastern Bengal. 

Is cultivated in most parts of India for its fruit. Rich soil should be selected, Cultiva- 
and the seed sown from March to June in lines 5 feet apart. When the young tion. 
plants are about 4 inches high, supports are required. Until the rains begin, the seasons, 
first sowings have to be regularly watered. The fruit is highly esteemed by 
Natives and eaten either in curries or dressed with clarified butter. When fully 
developed it is about a foot long, but if allowed to grow longer than 4 inches it 
rapidly deteriorates. The seeds possess emetic and purgative properties and 
also yield an oil. The fibrous texture of the fruit forms, like that of c. wgyptlnca, 
a cheap and efficient flesh-brush. [Cf. Gollan, Ind, Veg. UanL, 1892, 117-8 ; BatU-sponge. 
Banerjei, Agri. Cuttack^ 1893, 117-8; Woodrow, Gard. in Ind., 1899, 333-4; 

Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 108.] 

Var. amara ; L. amara, Roxh. ; Prain, l.c. ; Rec. Rot. Surv. Ind., iii., 210 ; 
karui-taroi, ghosha-latd, tita-jhingd, rdnturai, kadu-sirola, adavi-hlra, etc. ]\Iot 
with all over India, especially on the western side. The fruit is largely used in 
Native medicine. The juice of the roasted fruit is applied to the temples to cure 
headache, and the ripe seeds are generally said to be a sure and safe emetic. 

\Cf. Pkarmacog. Ind., 1891, ii. 80-1.] 

L. segyptiaca, MUI. Duthie and Fuller, l.c. 01, t. Ixiii; Rec. Bot. Surv. Ind., iii., 

00, 210. The ghia-taroi, dhundul, hhol, liaaada, dilpaaand, ghosdle, gutti bira, etc. 

A large climber common everywhere and often cultivated, especially in the plains. 

The fruit is edible, and when dried forms a structure of interlacing fibres, used as 
a flesh-brush in the Turkish bath or as a substitute for the bath sponge, and has 
more recently been made into boot-socks. The seeds are emetic and cathartic Boot-socks, 
and yield an oil. [Cf. Dodge, Useful Fibre Plants of the World, 1897, 229 ; Wood- 
row, l.c. 333-4.] 

L. echinata, Roxb.; hindaal, janthori, kukad-vel, etc. A small climber, native 
of Gujarat, Sind and Bengal (Purneah and Dacca). The fruits ripen in the cold 
weather and are medicinal, as is also the stem. It is a bitter tonic and powerful 
diuretic. [Cf. Pharmacog. Ind., 1891, ii., 81-0 ; Son, Grig. Res. in Treatment 
cf Trop. Diseases, 1902, 95-8.] 


IVI 

MALACHRA CAPITATA, Linn.: FI. Br. Ind., i., 329; Cooke, d.E.P., 

FI. Pres. Bomb., 1903, i., 99; Duthie, FI. Upper Gang. Plain, 1903, 84; v., 109-13. 
MALVACEi^:. The kan (han)-hhendi. 

An erect annual, native of West Tropical Africa and of Tropical America ; 
introduced into India and now plentiful throughout the hotter damp tracts 
from the United Provinces to the Karnatak. It yields an excellent fibre, 8 
to 9 feet long, which experts have decided is little if at all inferior to jute. It .Jute 
was at one time hoped that Bombay through the cultivation of this plant might Substitute, 
secure a good and profitable substitute for Bengal Jute. These expectations 
have never been realised, but the plant in some parts of the Presidency has 
become so abundant as to be often viewed as indigenous. [Cf. Offic- Correspond. 
on Exper. Cult, in Bomb., 1878-82 ; Agri. Ledg., 1896, No. 6, 30 ; Dodge, Uficful 
Fibre Plants of the World, 233 ; Woodrow, Gard. in Ind., 1899, 184 ; Imp. Imt. 

Tech. Repts., 1903, 09.] 

MALLOTUS PHILIPPINBNSIS, Maell. Arf/. ; FI. Br. Ind., 

V., 442 ; Gamble, Man. Ind. Timbs., 1902, 619-20 ; Talbot, List Trees, etc., v.‘ 114124. 
1902, 316 ; Hooper, Agri. Ledg., 1905, No. 4 ; also Rept. Labor. Ind. Mus. Kamela. 
(Indust. Sec.), 1905-6, 30, 33-4 ; Rec. Bot. Surv. Ind., iii., 101 ; Brandis, 

Ind. Trees, 1906, 590 ; Euphorbiace^e. Thelcamela, kamala, Icamhild, ruin, 
rori, sinduri, shendri, punag, tung, gangai, rolli, puroa, kapli, kumkuma, 
kurku, tawihidin, etc. A small tree, usually with a buttressed trunk, 
occurring along the foot of the Himalaya from Kashmir eastwards (rising 
to 4,500 feet in altitude) ; also in Bengal, Central, Western and Southern 
India ; Burma ; the Andaman Islands and Ceylon. 
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Dye ,—The most important product of this tree is the kamela powder— a 
Dye formed of the red glands found on the surface of the capsule. It is used 
chiefly for imparting to silk a bright orange or flame colour. A full account of 
the history of this dye is giv'en in the Dictionary. In collecting the powder, the 
ripe fruits are placed in a cloth or sack, and beaten until the glandular pubescence 
is removed. In some districts the fruits are simply rubbed between the palms 
of the hands, or are kneaded with the feet on the ground. The powder thus 
obtained is then sifted to free it from the fruits and broken pieces, and in this 
condition it is ready for market. Through careless collection or fraudulent 
admixture, the commercial article, however, is often met with in a very impure 
state, and this may partly account for its neglect by the Native dyers and the 
decrease in its consumption. 

The following abstract of the available information regarding the chief 
hjculities and collecting areas may be given here ;— 

Benf'ul .—The tree is fairly abundant in the forests of Puri and Singhbhum, 
Vnit is sVnrce in other localities. In the Puri Division it is said to occur in abun¬ 
dance in the southern tracts. It grows wild in the forests, but attains greatest 
perfection in open situations. Flowers and fruits heavdly on lands leased to 
the K bonds, who < l(‘ar away all other tree growth, and carefully prune the trees 
every yoar. In the thick forests it bears few flowers and fruits. The flowering 
sea.son is m l)(H*ember, and the fruits mature in January to February. The 
fruit of th(^ Bengal plant is larger than that of the United Provinces, and 
doubtl(vss yields a more abundant and better colouring matter. The dye was 
formerly procurable in large ((uantities from Kaman ball Das of Elam bazar, 
Birbhum, at Hs. 13 to 14 ])er maund. 

Untied Provinces —Occurs in great quantity throughout the Kuniaon, (tarhwal, 
and (hmges Sub-Himalayan Forest Divisions, it grows wild, for the most 
part associated with sal {shavoa rohusta). is common in the Dim; in a few 
places might be siud to form almost the principal tree met with. Tn spite of 
its provalt'iice, there is now, liowever, no traile in the dye, which could be 
landed at a railway station for Rs. 10 to Rs. 12 per 100 lb. 

Ptinjub —Viay abundant in the Nurpur forests, Kangra. About 30 maunds 
are annually exported from Nurpur, wliere it is sold at the rate of 4 seers per 
rupt'o. 4'lu' cost of KMt lb. would thus lie Rs. 12- S, or, delivered at the nearest 
station, Patankot, would come to Rs. Hi. At Amritsar it is said to fetch Rs. 20 
a maun<l. Kaineld is iuqiorted into Rawalpindi from the Hoshiarpur district at 
the latter })nc(‘. tree grows in abundance iii the Simla forests, but the 

<lye is not gathered. 

Bombay —4'he Belgaum district is the prim-ipal collecting ground for Western 
India. About 4,(HH) II). are sold locally every year at 4 to fl annas per lb. The 
price of loo lb. delivered at Belgaum railway station is Rs, 12-8. 

Madias - -Widely distributed in the Gamsur taluk of the Ganjam district, 
the aimual output varying from 30,000 to 30,000 lb. The cost price at Madras, 
im baliiig transport and delivery, is Rs. 20 to Rs, 40 per 100 lb. In Madras C'ity 
tlu're is no local demand for kamela, and the dye from Ganjam is all shipped to 
England and tlu' ('ontinent, 

Butma —iMore common in Upper than in Lowti’ Burma. The dye collected 
is estimated to cost at least double what it does in North India. There 
do not appear to be any r(‘gular market rates, but the prepared powder can 
be obtaiiK'd in the jungles at Rs. 5 per viss. 

Indian Methods of Dyeing. — Hooper gives the following account of the 
method oi ilyeing punsued in JhJgaum ’‘Two lb. of silk and 1 lb. of carbonate 
of soda are ])laced in a ves.sol of water anti boiled for a short time. As soon 
as the silk softens.it is removed. Tnthe same water are then placed 20 tolas of 
kamela powder. 2.J tolas of jinjili (Sesamum) oil, 1 lb. of alum, 1 lb. of carbonate 
of sotla (m atldition to the I lb. previously used). This mixture is boiled for 
a (juarter of an hour, anti then the silk is replaced in the vessel and taken out 
after another quarter of an hour's boiling. The colour is deep yellow.” Tn the 
Central Provinces, in tlyeing tasar silk, the powder is first mixed with the ash 
of tlie myrobalan Atjnntt) and then put in water and allowed to 

stantl till the sediment subsides. The water is then decanted into another 
vessel m which is placed linely ptiwdered lodh {si,mitiotas raeemoi^a) bark. The 
tasar silk is next .soaked for six hours in the preparation ; then taken out and 
driei . put hack m the fluid, dried and again submerged till the fabric obtains 
the dcsiivil sluule. 
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Medicine* — Kamela is used as an anthelmintic for the expulsion of tape- Medicine, 
worm, but its utilisation is said to be almost obsolete, and in 1898 it was 
omitted from the British Pharmacopoeia. The seeds yield 6*83 per cent, of a 
bland oil. According to Gamble, the wood is of little use as timber, but is Oil. 
valued as a Fuel. The bark has been reported to be used for Tanning leather, Timber, 
but Prof. Hummel of Leeds found only 6-5 per cent, of tannin in a sample 
submitted to him for examination. \Cf. The Bower Manuscript (Hoernle, 
transl.), 1893-7, 103, 186; Pharmacog. Ind., hi., 296-300; Lawrence, Valley 
of Kashmir, 1896, 68 ; Monographs, Dyes and Dyeing :—Fawcett, Bomb., 1896, 

31 ; Haider, Madras, 1896, 8 ; Russell, C. Prov., 1890, 10-20; Hadi, L\ Prov., 

1896, 80 ; Sule, Berar, 1896, 6 ; Hummel and Perkin, Tinctorial Prop, of Ind. 

Dye-stuffs ; Perkin, Class, of Ind. Dye-stuffs, in Imp. Inst. Journ., March 1897; 

Perkin, Colouring Matter of Cotton Flowers and Note on Rottlerin, contrib. from 
Res. Lab. Dyeing Dept, Yorkshire, Col. 1897 ; Adulterat. of Kamala, Journ. 

Soc. Chem. Indust., June 30, 1900, xix.. No. 6; Dutt, Mat. Med. Hind., 1900, 

232-3 ; Imp. Inst. Journ., 1900, vi., 209 ; Kept. Cent. Indig. Drugs Coynm., 

1901, i., 120 ; Agri. Ledg., 1902, No. 1, 52 ; 1905, No. 4 ; Imp. Inst. Tech. Repts., 

1903, 216-7, app. 213-5 ; Joret, Les PI* dans VAntiq., etc., 1904, ii., 348.] 

MALT LIQUORS and Indian Brewing:. —The manufacture of D.E.P., 

BEKU embraces two distinct operations —MALTiNa and BnEWiNa. v., 124-40. 
In the time of Herodotus (450 b.c., bk. ii., ch. 77) there was no separate 
name for beer ; he accordingly speaks of the Egyptians as making wine 
from barley. Dioscorides, Galen and others conclemn beer as prejudicial 
to the head and nerves. 

History.—The Hindus, as well as most of the aboriginal tribes of India, have Beer, 
been acquainted with both distilled and fermented beverages from very ancient Fermented 
times. But it is curious that while full particulars exist regarding the more Grain, 
advanced art, viz. that of distillation, the rationale of malting as a distinct 
stage in the production of fermented beverages does not appear to have been 
understood. Indeed it has be^'-i contended that, even in England, malting as 
a separate operation was not known until the time of Henry VIII., when the use 
of hops was also discovered. A fermented but non-distilled liquor may be said Discovery 
to have been prepared all over India, the materials varying according to the Hops, 
region or people, but in no instance has malting as a distinct and necessary stage 
been recorded. And what is perhaps even more striking, a fermented beverage 
made from grain would seem, so far as India is concerned, to have been more 
closely associated with the Mongolian than with the Aryan races. With the Association 
latter branch of the human family sweet liquids, such as honey and water, eane- 
juice and water, or the sap of various palms, were fermented into beverages ongoians. 
that would more closely correspond with the ancient mead of England or the 
ales subsequently in favour, than with the beer of modern trade. It would Ale. 
be thus easy to understand why the art of malting was not known, since 
imnecessary, indeed almost impossible, under these circumstances. The most 
general Indian name for fermented sw'eet liquors is possibly tdri, though Fermented 
sendhi is sometimes used almost synonymously, while pachwai (or handia and Sweet Liquors. 
marxjua) denote malted and fermented beverages made from grain, mostly rice, 
though barley and millet are also utilised (see p. 840). 

The English word “ beer ” came through the Anglo-Saxon heor and the German Beer. 
bier —words which indicate the grain used in the fabrication of the bever¬ 
age. The Asiatic word which in meaning most closely approaches “ beer ” 
seems to be buzah or buza, a Turkish word adopted into Persian and ultimately Duzah. 
into many languages in India and Africa. It is, however, the name more used 
by the well-informed, pachwai being the every-day word for beer or malted 
liquor made from grain. Shaw {Travels, etc., 1757, 407) speaks of the Egyptians 
making a fermented and intoxicating liquor, known as bouzah, from barley. 

Moorcroft {Travels, 1819-25, i., 162), while describing Ladakh, says that 
the inhabitants make “ a sort of beer called buza from barley, the ^ain of 
which is parched and ground, and the flour mixed with rice which has 
been softened by steeping in water. The powder of the root of some bitter 
and aromatic plant that grows higher up in the mountains is added to the mixture, 
and the whole is put into a press to squeeze out the water, and dried. When 
required for use a piece of the dry cake is thrown into a vessel of water, and in 
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the course of three or four days fermentation takes place and the liquor is ready 
for drinking.” In another passage, Moorcroft remarks, The Tibetans never 
drink plain water if they can avoid it. The wealthier drink ^ape-juiw and 
Tibetan Chang, water, or sherbets ; the poorer, a beverage called huza by the K^hmiris, and 
cfiang by the 'i'ibetana, which is made from barley. The grain is boiled until it 
is soft, and then dried ; to about 10 lb. of this softened grain, three ounces of 
tlie dough used for wheaten cakes, but dried and pounded, are added, and the 
mixture is put into a bag and kept in a warm place until it ferments, which it 
does usually in two or three days. Equal measures of the prepared barley and 
cold water are put together in an earthen vessel. After standing for two days 
the fluid is strained off; a similar cpiantity of water is again added, and treated 
in the same manner, and the beverage is the liquor called cluing.'^ “ The grains 
remaining after infusion are dried, and ground into flour.” The above passages 
bring to mind the account of huzeh as given by the Emperor Baber in his Memoirs 
(1525, 283, 294), speaking of Sowad and Bajour (practically the same country), 
and tlms three liundred years before Moorcroft’s time. The passage has already 
been quoted uniler Eleusine (p. 520), and there would seem little doubt that the 
A'mj. substance called kirn, which was “ round like a loaf,” was the softened grain 

(whetluT barlf'v or marua), with its ferment and bitter flavouring ingredient, 
taken from the cloth in which s<(ueezed to deprive it of its moisture, 
and thus comfires.sf'd into what might easily be described as a sort of loaf. 
Aitchison [FI. Lahul, Journ. Linn. Soc.^ 1809, x., 70) says that ” from barlej^ 
as w(‘ll as from rice (‘ drai, ’ ‘ dai ’) a kind of beer is made, called chung^ In 
making chang, a ferment is used, called pab, imported from Ladakh in the form 
of dry yeast. ” 'the Lahulees admit their ignorance as to its nature and their 
non-ability to make chung without it.” Jn the Hemp Drugs Commission’s 
Ih'port (1894. i., 157) mention is made of a liquid preparation used in Sholapur, 
Itombay, under the name 6o/a, which consists of a gruel made of judr (Sorghum, 
p. 1040) flavoured witli hemp and a little Nux vomica. 

Jtnzii. The practice of making buza or beer from barley is thus quite as ancient 

in India, very possibly, as in Europe. In passing it may be added that the 
great conquering Enqieror Baber tells us he did not like “ buzvh^' because of its 
bitter thu'our—the Indian objection to-day to European beer. (See Cannabis 
sativa, p. 257.) 

Cnder Coix (p. 39(>) particulars will bo found of the Naga hills beer, known 
ns dzH. This is, undoubtedly, a fermented beverage made either from coix 
or rice or both mixed, the one fermented and the other not. Grain is placed 
in a large wooden trougii and hot water poured over it. it is then left to malt, 
and, when this stage is complete, a further quantity of boiling water is added. 
In three days’ time the li(|Uor is in prime condition, and by the fourth or fifth 
day it becomes intoxicating. It has already been pointed out that the dispersion 
of coix grain over India and Burma accoinpanieil the Mongolian invaders, and 
turtlior that the name kasi or kasai or some obvuous derivative from that word was 
conveyed to remote countries and into diverse tongues. 

Ferments. Ferments.—Bcrgthcil (The Study of Fermentation as Applied to 
Agriculture^ in Agri. Journ. Ind., i., pt. i., 68-75 ; pt. hi., 230-6) reviews 
sonic of tlie more interesting modern opinions regarding Fermentation. 
Among all rai-cs and in every age, he says, we find a knowledge of some 
means for tin* production of alcohol, all fundamentally depending on 
the fermentation of sugar. In many instances the initial action is the 
conversion of starch into sugar by an enzyme action,—the '' malting ’’ 
of barley. The grains are placed under conditions favourable for ger¬ 
mination, and when the production of a soluble, easily assimilable food 
for the infant plant has been accomplished, the grains are killed. The 
further stage, namely, the fermentation of the sugary fluid into alcohol, 
is ordinarily accomplished by a fungus, known as yeast. “ In Western 
(‘ountries, writes Bergtheil. ‘‘ yeasts and their actions have been care¬ 
fully studied, and pure cultures of special yeasts, which have been found 
most suitable for the production of the particular type of fermentation 
desired, are deliberately introduced and their growth most carefully 
regulated and guarded ; in other cases, such as those we are familiar with 
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in India, wild yeasts are allowed to gain access from the air and grow 
in the liquid to be fermented, but under all circumstances a yeast or 
closely allied organism is necessary to the process.” 

From the facts already briefly reviewed, it may be inferred that this 
art of fermentation is fairly understood in India. In most Excise Rej)orts 
of Bengal mention is made of a ferment known as hakhar — a compound nakhar, 
prepared Irom tlie roots and leaves of several plants (names unknown, 
but innocuous) (see Spirits, p. 1047). In most cases the yeast used is con¬ 
veyed from one brew to another. The bakers of the losvcr provinces of 
India, for example, regularly purchase their supply from the palm-wine 
(tari) manufacturers. In Upper India numerous ferments are known. 

For example, while travelling in Kullu and Ladakh my attention was 
drawn to the ferments employed by the people in these countries. I 
found that in Kullu the brewers of sur (grain beer) sent, just as Moorcroft 
tells us, up country for the root of a herb which they employed in brewing. 

IiiKullu this isknown as and seems tobe aspeciesof Lif/HstintiH. Maihosan 

The root is reduced to powder and mixed with damp barley flour. Fer¬ 
mentation is soon set up, and the mixture is then baked into cakes and 
dried. These are sold under the name dheli, and are said to preserve 
the fermentative germ for an almost indefinite period, and may be used 
cither by the baker or the brewer as desired. In Ladakh I was unable 
to discover the plant employed, but the cakes arc there known by the 
name paps (see above, pa6). [Cf. Ann. Reft. Ind. Mus., 1894-5, 35.] 

In Manipur I discovered that the powdered stems of a leguminous 
plant (possibly a species of Mil/ettia) were employed as the fermenting 
material, and Mr. C. B. Clarke says that in the Khasia hills the people 
procure fermentation from the flowering spikes of a R/n/ttrospora, 

[Cf. B.E.P., V., 131-6 ; Lawrence, Valley of Kashmir, 1895, 82.] 

Hops and Substitutes .—On more than one occasion the effort has D.E.P., 
been made to cultivate hops (H tauu/us Lupnlus) in India, but with iv., 302-7; 
indifferent results. The amount required by the brewers in India is 
annually imported. Hooper [Reft. Labor. Ind. Mus. (Indust. Sec.), 1906-7, ^ 

12) gives the results of his chemical examination of a sample of hops 

grown in Kashmir. By way of comparison, he exhibits the amounts of Indian Grown. 

resin (ascertained by Coez’s benzol method) in certain trade samples :— 

Californian, 21*0 ; East Kent, 18'7 ; Kent, 17*8 ; Bohemian, 15*6 ; North 
French, 14'8 ; Kashmir, 13*2 ; and other Indian samples, 12*9. Thus 
Kashmir is not far behind French hops. 

By the Indian makers of liquors, various substances are used as sub¬ 
stitutes for hops, the most general being the distiller’s bark (see Acacia 
leucophloea, p. 15), but in this connection it may be of interest to 
invite attention to the suggestion that the soma of the ancient classical Soma. 
writers may have been the astringent stems of Ephedra (D.E.P., iii., 

247-51) employed in place of hops, and not as itself the source of the 
liquor of which so much has been written. 

Barley. —All forms of barley (p. 643) are not equally suitable for Barley, 
brewing any more than all forms of coix are suited (see p. 396). The best 
Indian barley comes from Northern India (United Provinces and South 
Panjdb), Plumpness of grain and uniformity in weight are desirable. Special 
The finest Indian samples weigh 56 lb. per bushel. The grain must also 
be bright in colour and not “ steely ”—the condition of most of the 
samples from the plains. But above all, it must be living and capable 
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of active .^erniinatioti during malting, and must not have germinated 
before reac^hing the brewery. Damaged grain will rot during malting, 
and thus lower very greatlv the value of the material. [Cf. D.E,P., v., 128.] 
The grain must be thoroughly screened and winnowed before it is 
placed in the steeping-vats. It is now conveyed to the malting-floor, 
where it softens and germinates. Simultaneous and uniform malting 
is essential. When malting is completed, the grain is again screened to 
remove*, the rootlets, then crushed, infused with water and hops added. 
The infusion is next fermented, and shortly after the liquor is ready 
for bottling and casking. 

Indian Indiffenous Brewing. —No <>ne has hitherto attempted to produce a 
d(*finitn HtutoriK'ot of tlio art of brewing and of the beverages produced for the 
wi\ole*of Iruiia. fn tiie Excise Reports i.ssucd annually by the various Provincial 
(lovorniMonts, bri(‘f para^j;raphs now ami again deni with what appear to be 
bevoragoH akin to bticr and ale. As already explained, pachwai is made from 
fermented grain, mostly rice ; it is thus a form of beer, but when distilled it 
bf'comes a kind of spirit or whisky, and in that ease is called phatika or madira. 
On the other linnd, toddy or tari (palm juice) fermented, but not distilled, 
(‘orresjionds v<‘ry closely with the theoretic definition of ale. and when distilled 
Ix'coMH's th«' .s[)irit generally called araA:. l^ut ])ahn juice is often drunk without 
b»‘ing fermented, and is then spoken of as “ sweet tari.” For this piuposo the 
law reijuin's tliat a |)rivate person tapping his own tn^es must wash the interior 
of tlie coll(‘eting vessels with lime-water so as to prevent fermentation taking 
place. ' Similarly a sw'oot drink or fermented ale is often prepared from mahua 
flowers. 

In tlie Excise Reports for both Bengal and Assam, pachwai and tari are 
mentioned. (See Oryza (Kovenuo), p. 840.) The licenses granted for home-brewing 
of puf/ii/’ui are exi)lain(‘d : these are issued (mostly to hill tribes) without limit as 
to (plantity, but at a fixed annual fee. The beverage cannot, however, be sold. 
In the (’(mtral I’rovincea the rev’cnuo from tari consists of license fees paid for 
the right to manufacture and to vend. But pachwai and sagda are in these 
provinces spoken of as “ Native Beer.” [Cf. Hooper, Rept Labor. Ind. Mus. 
(Indust. Sec.). 1003- 4, 3.^).] In the reports of the United Provim^es reference is 
given to tari (the juice of to sendhi {the juice of Jninrni.r)^ to boza.iiior- 

mentiMl liipior made from rice, and to darhnhra, a fermented beverage from 
various lu'i’bs (not know n). Of Madras, mention is made of both sweet and fer¬ 
mented toddy ” colh'cted from the cocoanut, sago, palmyra and date palms, also 
from a palm not previously recorded as affording the juice, namely the dadasal 
or dadsel ( itrnun ii #<//i/n). Of Jionibay toddy, it is said the revenue in 
11)03 4 eanu? to Ks. 1.5,52,000. This was raised both by a tree tax and a vendor’s 
lii’cnse. Tlie chief trees tapped are the date palm, the brah {Vnitnyrn) and the 
cocoanut. Tla^ total numbt'r of trees tapped in 1003-4 w^as 231,245. Unlike 
Madras, tree-tapping for sweet toddy is not permitted, as fermentation is said to be 
set up immediately the juiee is drawn from tlie stem. In a special experiment 
separately reported, thirty-twr) brah trees yielded in Salsette during the month— 
February 1<) to Mareli 15, 1004—a total of 170 gallons of toddy. The Burmese 
reports .speak of “ fermonte<l ” liquors under two headings—(a) other than 
tan, and {b) tart. The consumption of fre.sh tari is allow’ed without being 
subject to a tax, and the owners of trees may sell the juice obtained from 
their trees to profes.sional tari makers without paying any fees. Of the non-^arf 
beverages, nuaition is made of kaung, seinyc^ hlawza and seye. Those are said to 
be manutactured from rice, fermentation being procured by yeast. It w^ould seem 
that a mistake may have been made regarding both tlie grain and the ferment. 
Coix is certainly largely employed by the hill tribes, but the ferment need not 
be yeast asmulerstood in Europe. (See Baesia, pp. 118-9; Borassus. pp. 170-1; 
Caryota, p. 280 ; Cocos, pp. 361-2 ; Phcenix.p. 886; Setaria, p. 988 ; Spirits, p. 1047.) 

European Beer. —Turning now' to Indian beer brewed after the European 
method. In the writings of tlie early European visitors to that country, frequent 
menti(ui is made of “beer” or of ”country ale,” b\it whether these w'ere malted 
beers or merely the various sweet-liquor beverages already indicated, under the 
name toddy or tari, it would be difficult to say. The English w'ord “toddy” 
comes, of course, from the Indian tari, and was originally, and in India is to-day, 
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the fermented sap of the tor palm. Friar Jordanus (1328 a.d.) speaks of the tree 
that gives all the year round a white liquor, pleasant to drink, which tree is 
called tari. Sidi Ali Reis refers to the wine obtained in Gujarat from the turi 
tree. On the other hand, Mandelslo {Travels^ in Olearius, Hist. Muscovy^ 
etc. (Davies, transl.), 14 ; also Hobson-Johson (ed. Crooke), 738 mentions that 
the captain of the ship in which he journeyed to Surat had excellent good sack, 

English beer, French wines, arafc, and that they prepared from the latter good 
pimch {palepunzen). Ovington {Voy. to Suratt, 1689, 238, 395) says “no Malt 
drink is made in India” ; and again, “ Europe Wines and English Beer,” though 
expensive, were “ yet purchased and drank with pleasure.” Tavernier {Travels^ 

1676 (ed. Ball), ii., 368) tells us that the President gave him a large cask of 
^ ‘ English beer ” to take with him to Batavia, where none could be had. Birdwood 
and Foster {E.I.C. First Letter Book (Introduction), xxi.) describe the “Cock 
Ale ” in use in the 17th century. It consisted of a bruised cock (the older the 
better) with 3 lb. of raisins, mace, cloves, etc., two quarts of sack and ten gallons 
of ale, the whole being left to ripen as with other ales. Punch was another 
special Indian preparation, and “ inilk punch ” has survived to the present day— 
the last of a long list of Anglo-Indian preparations—a sort of home-brewed or 
concocted liquor. [For further particulars see the articles on-Opium, pp. 845-61, 

Tobacco, p. 796, and Spirits, pp. 1043-8.] 

Indian Breweries. —Within recent years “ Country Beer ” has come Breweries, 
to mean beer brewed in India after the European system. The first 
European brewery in India was started in 1825 by a Mr. Henry Bohlc at First Indian 
Meerut and Mussourie, but in time the business was taken over by Mr. 

John Mackinnon. It was not, however, until 1870 that the enterprise 
became successful. In the meantime, between 1850 and 1860, several 
I)reweries were started on hill stations. The official statistics of the 
larger establishments show that in 1880 there were seventeen breweries in 
India producing 1,974,578 gallons of beer made after the European system ; 
in 1890, 22 breweries producing 5,192,572 gallons ; in 19(X), 26 breweries 
producing 4,947,841 gallons; and in 1904 there were 27 breweries pro¬ 
ducing 6,219,761 gallons, of which the Commissariat Department purchased 
2,839,177 gallons, or a little under half the production. These figures 
abundantly demonstrate the rapidity with which brewing had de 
veloped, and its present position. The breweries and shares of production Production, 
in 1904-5 are as follows :—Panjab, 8 breweries and 2,233,955 gallons ; 

United Provinces, 6, and 1,451,796 gallons; Madras, 4, and 416,852 gallons; 

Mysore, 3, and 700,281 gallons ; Bombay, 1, and 558,767 gallons ; Balu¬ 
chistan (Quetta),!, and 338,580 gallons; Burma (Mandalay), 1, and 
306,396 gallons ; Central Provinces (Jabbalpur), 1, and 130,194 gallons ; 

Bengal (Sonada), 1, and 82,940 gallons. 

Consumption of country-brewed (English) beer and ale by the Natives consumption, 
of India is not important, though in some provinces it is more extensive 
than in others. In Madras these beverages are fairly popular, especially 
in the hill districts, and in the Panjab mention is made in the Excise 
Reports of the demand being on the increase. 

External Trade Returns. —The rise and fall in the popularity of Trade, 
imported ale, beer and porter may be said to mark the steady progress 
of European opinion against the use of strong drinks, and of large 
quantities of liquors of any kind in tropical countries. The first 
importation of beer from London recorded in modern commerce may Early imports, 
be said to have been consigned from Hodgson’s brewery in 1816. This 
was ultimately known as “ Hodgson’s Pale Ale.” By 1825 the beers made 
by Bass, Allsopp, Ind and Smith, etc., had found their way to India. 

It is within the recollection of those still living that a guest was supplied 
with a basket of four or six bottles of beer and was supposed somehow 
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to through that supply during the repast. For many years this practice 
has died out, and the demand been steadily made for a higher grade, lighter 
beer. This was first met by the Indian brewers. But in time there ap¬ 
peared on the Indian markets not only new firms with light ales and beers, 
but all the older ones had to respond to the popular desire, and in conse- 
fpienec of this keen competition the Indian breweries lost temporarily 
some portion of the position they had attained. 

Imports ,—To contrast with the Indian production, already given, 
th(‘ following figures of the import trade may now be recorded. In 1900-1 
India received of ale, beer and porter, 3,226,534 gallons, valued at 
Rs. 46,82,648 ; in 1902-3, 3,820,938 gallons, valued at Rs. 51,66,378 ; 
and in 1904-5, 4,607,530 gallons, valued at Rs. 60,41,973 (£402,798), or 
say, on ^an averag(% two-thirds the (juantity brewed in India. In sub- 
s(‘(juent years the imports were:—1905-6, 5,(XJ2,448 gallons, valued at 
Rs. 62,95,616; and in 1906-7, 4,916,294 gallons, valued at Rs. 60,27,011. 
Of tlu'se foreign imports by far the major portion comes from the United 
Kingdom. Out of the totals mentioned, for example, the United King¬ 
dom supplied in 1900-1, 3,014,064 gallons ; in 1902-3, 3,581,544 gallons; 
and in 1906-7, 4,506,145 gallons, the only other important country being 
(huunany, with an average of over 200,6(K) gallons for each of the past 
liv(! years. The reccdving ports are Bombay—the chief emporium for 
the hirg(* military towns of Northern India—followed by Burma, Bengal, 
Sind and Madras, in the order of importance named. It seems, however^ 
that some of tin*, beers imported from England may be of German origin, 
though it is perfectly true that Pilsener and Lager are now merely trade 
names for certain ({ualities of light beers, and do not necessarily denote 
German manufacture. 

\Cf. Battershall, Food Adult, and Its Detect., 1887, 132-50 ; Gouthby, Practical 
lircwin<j, 1895 ; Allen, Comm. Organ, Anal,, 1898, 80-5 ; O’Clorman, Malt Liquors 
of hid,, in fnd, Med, (iaz,, 1899, 200-3 : Blount and Bloxani, Chem, for Enqin, 
and Mannf,, 19(H), 189-208; Blyth, Foods, Their Compos, and Anal., 1903^ 
410 1, 408-40; Journ. Foe. Chem. Indust, (ninnerous passages).] 
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MANGANESE ; Ball, Man. Econ. GeoJ. Ind., iii., 326-32 ; Bose, 
Mangnnrse-iron and Ores of Jabbalpur, in Rec. Ueol. Surv. Ind., 1888 xxi.* 
l)t. 3, 71 89 ; 1889, xxii., pt. 4, 216-26 ; 1904, xxxi., pt. I, 47-8 ; pt. 4,^ 
23o-6 ; Holland, Rev. Min. Prod., in Rec. Geol, Snrv, Ind.\ 1905,'xxxii.^ 
pt. I, 13 55 (),3 ; 1906, xxxiii., pt. 2, 94-BX); Fermor, Trans, Min. Geol. 
hist, ind., 1906, i., 69-131. In India the commonest ores are psilometane, 
a complex manganate ; braunite. a sesquioxide and silicate combined * 
and pyrolusite. or the black peroxide. The peroxide has the following 
names, koha-ka-pathar, ingani, nijni, iddali kahi, etc. 

Production.- In 1906 India took the first place among the manganese- 
producing countries of the world. In 1903 the output was 171 806 tons* 
m 1904, 150,297 tons; and in 1905, 253,896 tons. The most important 
deposit^ occur in the (Viitral Provinces, Madras, Central India and Mysore. 
In IJOo the production of the Central Provinces was 159,950 tons' 
m Madras, 63,695; and in Central India, 30,251. Investigations into the 
manganese-ore deposits of India were started in 1903-4 by the Geological 
Survey, and a summary of the results is given by Fermor. It has been 
shown that the deposits can be classified into (a) braunite, psilomelane 
and pijrolusUe associated with and derived from manganese-bearing 
silicates in the Archiean schists and gneisses. Examples occur in Narukot 
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in Bombay ; Jhabua in Central India ; Bdlaghdt, Bhandara, Chhindwara 
and Nagpur in the Central Provinces ; Ganjam and Vizagapatam in 
Madras, (b) Psilomelane and jiyrolusite, in part superficially formed on 
outcrops of rocks of Dharwar age, with which the ores are also embedded. 
These occur in Singhbhum in Bengal; Dharwar and Panch Mahals in 
Bombay ; Jabbalpur in the Central Provinces ; Sandiir hills in Madras, 
(c) Psilomelane and pyrolusite, associated with or contained in laterite. 
These occur in Belgaum and Satara in Bombay ; Jabbalpur in the Central 
Provinces. 

Chief Centres. —Panch Mahals in Bombay ; Jhabua in Central India; 
Balaghat, Bhanddra, Chhindwara and Nagpur in the Central Provinces ; 
Vizagapatam and the Sandur hills in Madras ; and Shinioga district, 
Mysore, are the localities in which economically important deposits are 
located and worked. 

Uses, —The uses to which the ores of manganese are put are somewhat 
varied. The peroxide is extensively employed in glass-making, to destroy 
the green colour. The same oxide is used in porcelain painting and glazing 
for the fine brown colour it yields, while violet colours are got from the 
carbonate {hid. Art at Delhi, 1903, 22). The ores are now mainly em¬ 
ployed in the manufacture of ferro-inanganese for use in the manufacture 
of mild steel. For use in steel-making, manganese ores should not contain 
more than 0*25 per cent, phosphorus, nor more than 10 per cent, silica. 
Under conditions laid down by the Carnegie Steel Company, ores con¬ 
taining less than 40 per cent, manganese and more than 0*27 per cent, 
phosphorus or 12 per cent, silica may be rejected at the option of the 
buyer. Holland deplores the exports, since “ the whole industry is at 
present equivalent to a heavy loss to the country.” The ore exported is 
worth perhaps Rs. 30 a ton, whereas India gets merely the margin left after 
paying the heavy freight charges, and possibly Rs. 15 a ton can be regarded 
as the profit divided between the railways, the miners and the owners. He 
then concludes : “ If a flourishing steel-manufacturing industry existed 
in the country, much of the manganese would be retained in India, and 
the lower-grade ores would be economically developed. As it is, our 
manganese-ore is being exported to the three great .steel-producing countries 
—England, United States and Germany.” 

Trade. —As regards foreign trade, the Exports have in recent years 
shown a considerable increase, especially in 1905-6. In 1900-1, they 
amounted to 2,613,394 cwt., valued at Rs. 12,51,639 ; in 1904-5, to 
3,618,909 cwt., valued at Rs. 24,07,681 ; and in 1906-7, 9,859,855 cwt., 
valued at Rs. 70,88,280. The largest quantity goes to the United King¬ 
dom, viz. in 1906-7, 4,392,130 cwt. Then follow the United States, 
2,786,400 cwt. ; Belgium, 1,971,614 cwt. ; France, 669,710 cwt. ; Holland, 
40,000 cwt. In the same year the share of Bombay in the exports was 
7,010,863 cwt. ; Madras, 2,130,701 cwt. ; Bengal, 718,291 cwt. Tables 
showing the variation in the price of manganese ore at the United Kingdom 
ports since 1890 are given by Holland. In 1903 the price for ore carrying 
over 50 per cent, of the metal, delivered at United Kingdom ports or at 
New York, ranged between 9 and 10 pence per unit, or in other words, 
an ore containing 52 per cent, manganese would be valued at 39 shillings 
a ton. These prices have considerably risen since, and during 1906 reached 
16 pence per unit, the higher rates having greatly stimulated production 
in India. 
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[Cf. Rev. Min. Prod. Ind., 1893, 12; 1894, 22; 1895, 46-7 ; 1896, 47-9; 
1897, 47 -8 ; Jeremiah Head in Journ. Iron and Steel Inst.f 1896, No. ii. ; The 
Min. Indust., 1897, vi., 470-1; 1899, viii., 424; 1901, x., 445; Rept. Chief Inspect, 
of Mines, Ind. ; Levache, Manuf. of Varnishes, etc. (McIntosh, transl.), 1899, 
300-13 ; Thorpe, Diet. Appl. Chem., 1899, ii., 498-500, etc.] 
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MANGIFERA INDICA, Lhm. ; FI. Br. Ind., ii., 13; Talbot, 
List Trees, etc., 1902, 113; Gamble, Man. Ind. Timhs., 1902, 211-3; 
Jluthie, FI. Upper Gamj. Plain, 1903, 189 ; Cooke, FI. Pres. Bomb., 
1903, i., 273-4 ; Brandis, Ind. Trees, 1906, 206 ; Anacardiace^. The 
.Mango Tree, am, nli, jexjachu, gharidm, tsaratpang, marka, matvashi, 
yuan, ynangas, yndnindi. niavina, ihayef, etc. A large evergreen tree of the 
Tropical Himalaya, at 1,0(K) to .3,000 feet, from Kumaon to Bhutan, 
the Kh'asia hills, Burma, Oudh, lower hills of Bihar, and in the Western 
iNuiinsula from Kliandcsh southwards. According to De Candolle it 
is a native' of the south of Asia or of the Malay Archipelago. 

Tlie man^o has been known and ctiUivated all over India from a very remote 
epocii. It is closely connected with Sanskrit mythology, and finds a place in 
old lliiidn tales and folklore. Mention is made of it by Friar Jordaniis, who 
\\T<)t(3 about 1328, and by most of the early Indian travellers. Varthema in 
1510 describes it under tlie name of amha, and Baber, in 1526, speaks of the 
excellenco of the fruit. Again Garcia de Orta, in 1563, writes that those of 
Hormuz are .so good, when in sea.son, that no other fruit can be sold ; he then 
dcscribt's th(3 various kinds known. 

Cultivation .—Mangoes can be grown from seed, but it is the general 
belief that sciallings rarely produce fruit equal to the parents, and the 
usual nudliod of propagation is by inarching. Ac(;ording to Maries, 
the Ix'st place to plant the mango is on a raised, well-drained piece of 
laud witli a good depth of soil. The nature of the soil does not appear 
to interfon; much with the growth of the tree. In Bengal it succeeds 
(Mjually well on a rich, deep river deposit, on clayey or on sandy soil; and 
in Gwalior, Maries wrote that fine trees were grown on kankar, i.e. soil 
with a large proportion of lime nodules. 

Inarching.—The stoues ” are usually sown at the time the fruit is 
in si'ason, and the plants raised from them are potted to be grafted by 
inarching with desirable plants. This is accomplished during the setting- 
iu of tin*, rains in the second year of the growth of the seedling. At the 
close of the rains the union is usually complete. The essential points in 
tliis method of grafting are to bring the cambium of the stock and scion 
together before the graft is completely severed, the parts being bound 
together so as to e.xclude air and water and keep the plants healthy 
during a short growing season. Care should be taken that the scion be 
of the same thickness as the stock. 

Planting Oi//.—The best season for planting out the young grafts is 
the luousoon. The following is a brief account of the method recom¬ 
mended by 3Voodrow (The Mango, Cult, and Varieties, 1904, 11). Having 
selected the plot of ground, holes should be dug about 3 feet in di¬ 
mension. The eeutre of the holes should be about 20 feet distant from 
each other. About 20 lb. of fresh bone manure should be placed in the 
bottom of each. The soil on the margin should then be drawn in to a 
depth of about 9 inches, and the surface soil, mixed with manure, 
placed on the top. The holes are now ready to receive the grafts. 
The soil that is left over is put round the margin as a ridge, or thala, 
to form a dam which causes the water given to the young graft to sink 
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near the root. Firm stakes and shade are desirable during the following 
six months, and the intervening land may be cultivated with moderately 
irrigated and richly manured crops till the trees have attained flowering 
size. In five years the plants should be fit to bear a considerable quantity 
of fruit. When fruiting age is attained, there is no necessity for irrigation Fmiting Age. 
from the time the rain ceases in September till the young fruits appear ; Seasons, 
thereafter, irrigation about once in fifteen days is desirable while the 
fruits are increasing in size, but may be discontinued when ripening ap¬ 
proaches. The surface soil should be kept in a loose, friable state to 
cause the water to pass downwards. The general flowering season is Flowering and 
from January to March, and ripening from May to August, but varieties 
flower and ripen at all seasons. 

Fru!t ,—The cultivated kinds of mango are very numerous, but the Fruit, 
reader need only be referred to the list given by Maries in the Dictionary, 
and to the accounts by Firminger (Man, Card, Ind, (ed. Cameron), 1904, 

256-61) and by Woodrow (Lc. 25-32). An interesting paper by Maries in 
the Journal of the Boyal Honicultural Society may also be consulted. 

The two principal localities in India where the finest fruits are said to Best Localities, 
be produced are Mazagon at Bombay and Malda in Bengal. On the 
other hand, the fruit ripens so badly and is so much diseased in Assam 
that it is hardly ever seen to be cultivated, except as a shade-tree. 
Maxwell-Lefroy gives an account of the Mango Weevil (Ayri. Journ, Mungo AVeevii. 
Ind,, i., pt. ii., 164-5) which is so very destructive to the fruit. 

Besides being eaten as a ripe fruit, numerous preparations are made 
of it. When green it is cut into slices, and, after extraction of the stone, 
is put into curries, or made i^ to pickles with other ingredients or into 
preserves and jellies. When young and green it is boiled, strained, 
mixed with milk and sugar, and thus prepared as the custard known as 
man(jo-}}hul, or dried and made into the Native amhehur. When very 
young it may be cut into small pieces and eaten in salad. So again, preserves and 
the ripe fruit is used in curries and salads, and the expressed juice when 
spread on plates and allowed to dry is formed into the thin cakes known 
as amhsath. Attempts to bring the fresh mango on the London market, 
at a paying price, have hitherto been unsuccessful, but if it could be 
conveyed cheaply to England, a trade that would rival the fruit of the 
West Indies might be immediately anticipated. In times of famine the 
kernels are eaten. Preserves, chutnies and pickles made from mango 
fruit are largely exported to England and elsewhere. In Medicine, the ModUine. 
ripe fruit is considered invigorating, fattening, laxative and diuretic, 
but the fibrous rind, as well as the unripe fruit, are astringent and 
acid. 

Timber .—According to Gamble, the Wood is used for planking, Timber, 
door and window-frames, in Calcutta for packing-cases, and in Bihar 
for opium and indigo boxes. Canoes and masula boats are also n\adc of 
it, and in Debra Dun and some other tea districts it is in large demand 
for tea-boxes. Hooper (Rept. Labor. Ind. Mus (Indust. Sec.), 1906-7, 8) 
says that samples of the resinous substance procured from the tree were 
found to contain 79 per cent, of resin and 15 per cent. gum. Some samples Gum. 
also contained an insoluble gum like tragacanth. The bark and leaves 
yield a yellow Dye of which little use is made ; one of the curiosities of Bye. 
the industrial uses of the tree is the peori (or Indian yellow) made from 
the urine of cattle fed on the leaves. (See Coal Tar Dyes, pp. 345, 707.) 
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[Cf, Vartheina, Travels, 1510 (ed. Hakl. Soc.), 159; Baber, Memoirs, 1526 
(Leyden and Erskine, transl.), 324 ; Garcia de Orta, 1563, Coll., xxxiv. ; Acosta, 
Tract, fie las Droqas, 1578, 317 ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), 
ii., 23-6; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 367 ; Jacobus 
Bontius. Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. Re Nat.et Med., 1629, 95; 
Terry, Voy. E. Ind., 1655 (ed. 1777), 91 ; Boyrn, FI. Sin., 1656, H. ; Mandelslo, 
Travels, 1662, in Olearius, Hist. Muscovy, etc., 148 ; Fryer, New Acc. E. Ind. 
and Pers., 1675, 182; Crawford, Journ. to Ava, 1834, ii., 218-9; Pharmacog. 
Ind., i., 381-5; Moodecn Sberiff, Mat. Med. Mad., 1891, 120-2; Nicholls, Text¬ 
book Trap. Agri., 1892, 85 ; Woodrow, (lard, in Ind., 1899, 239 ; Maries, Ind. 
Mangos, in Journ. Roy. Hart. Soc., 1901-2, xxv'i., 755-70 ; Joret, Les PI. dans 
Jj Antig., etc., 1901, ii., 286-7.J 
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MANIHOT UTILISSIMA, PohL ; FI. Br. Ind., v., 239; Gamble, 
Man. Ind. Tinibs., 589: Priiin, Bentj. Plants, 1903, ii., 940 ; M, falmata, 
Muell.', Kpw Mas. (Iaide, 1907, 187; Euphortuack.^. Cassava, Tapioca, 
Manioc, Man(iioc<‘a, tnararull, marachini, simln-ahi, simul-alu, pulu pinan 
wyonk, etc. According to l)e (Candolle, this is a native of America, but 
cultivated for so lon^^ that the wild parent is no longer recognisable. 
At th(‘ present day there are many widely different races. Some 
botanists, morcMjver, regard J/. pahnata as a separate species, others 
only as a variety of J/. utilisHinut, from wdnt'h it differs chiefly in the 
absence of the acrid taste and poisonous principle of the latter. On 
this account J/. pal nut tit is known as the sweet, wdiile the other form 
is tln‘ bitter cassava (see p. 444). 

Cassava is cultivated in most of the provinces of India, and in view of the 
fact that it is a drought-resisting plant, requiring only about 14 to 16 inches 
of rain per ann\uu, tlicro has been considerable discussion as to whether its culti¬ 
vation sliould not bo more widely extended, in view of its value in times of famine. 
4’ho soil should Ix’ rich an<l light. Propagation is carried on by cuttings from 
the stem, 4 to 8 inches long, wiiich are half buried in the soil at an angle of 45° 
and placed in r<nvs 4 feet apart. Planting can be done during the whole year, 
but the best time is at the close of the cold .season. Irrigation is employed in 
some parts, chieHy about Pondicherry and Travancore, but hardly elsewhere. 
During the first two months the young plants re(pnre a moderate supply of 
water. After the crop is planted, no special cultivation is necessary except to 
th<‘ .soil fri'c from wt^eds. 

'riu' time the crop takes to mature depends on the particular race growm. 
]\h)st re(j\urt' about twelve months, though some only six and others as in any 
as eight(‘en. Tin' yiekl per acre is very variously stated. In all cases it is large, 
runnmg from about 2,5U0 lb. to as much Jis 30,000 lb. or more {Agri. Ledg., 
1904, No. lU, 144 5). 

From tla' iM)ots, various preparations are made. The preliminary operations 
are the sana'. d'he roots are .scraped, carefully washed, and then reduced to 
pulp by being pa.ssed through rollers. Subsequent stages vary according 
to thi' product requiretl, the most important of which are couac, cassava 
meal, Brazilian arrowroot and tapioca. Gouac is a coarse meal obtained from 
tlie pulp )jy ex[)re.ssing the juice and then pounding and drying the remaining 
particles. ('assa\ a meal is simply couac of a greater degree of fineness. Brazilian 
arrowroot is the starcli washed out of the root, and tapioca is the same slightly 
parclu'd. In Cuddalore and Pondicherry the roots are sold after having been 
part boiled (.4(// <. Ledg., l.c., 125). The juice of the tubers of the bitter variety 
can be converted by boiling into a valuable product widely known as cassareep. 
Jt is a wonderful antiseptic, will preserve fresh meat for considerable periods, 
and is also the chief ijiiiredient in many .sauces. 

Jt was formerly .supposed that the root consisted chiefly of starch with a 
varying quantity of i)russie acid, which latter in the case of the “ sweet ” cassava 
was confined to the bark, but in the “ bitter ” occurred throughout the root, 
lo this prussic acitl the numerous cases of cassava-poisoning which have at various 
times occurred were said to be due. Leather, however {Cyanogenesis in Plants, 
Agri. Journ. Ind., 1906, i., pt. iii., 223-4), states that anurnber of varieties were 
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examined by him at Poona in January 1904, and that none were found to contain 
any prussic acid as such, but that all manifested a cyanogenetic glucoside “ as¬ 
sociated with an enzyme which has the property of causing the splitting up of 
the glucoside, and the consequent formation of prussic acid.” In exemplification 
of this he gives particulars regarding the glucoside dhurrin in the leav^es of 
the judr {Sorffhunt vntgare, see p. 1040) and of the glucoside in the present 
plant. “ I was able,” he adds, ” to establish three facts : firstly^ none of the 
varieties contained any prussic acid as such ; secondly, all the varieties, irrespec¬ 
tive of the colour of tho petiole or other botanical features, contained a cyano¬ 
genetic glucoside, which varied much in amount; thirdly, this glucoside is as¬ 
sociated with an enzyme which has the property of causing tho splitting up of 
the glucoside, and the consequent formation of prussic acid. As in tho case of 
judr leaves, it is only necessary to crush tapioca root with water in order to 
bring about this change. The amount of prussic acid varied \'ery much ; from 
some roots I’o grains of prussic acid per pound of root was obtained, from others 
only one-tenth as much.” ” Boiling the root is quite sufficient not only to 
destroy the enzj^me, but also to allow the glucoside to pass out into the 
water, for the root splits up freely.” Dunstan and Henry {Pois. Prop. Beans 
of Phaseolus lunatus, in Journ. Board Agri., 1908, xiv., 730) are of opinion 
that tho application of enough heat to destroy the activ ity of the enzyme present 
should render such food material harmless. (See Phaseolus lunatus, p. 880.) In 
Medicine tapioca has the same properties and uses as starch. Hanausek {Micro. 
Tech. Prod. (Winton and Barber, transl.), 1907, 45) gives interesting details 
of his microscopical examinations of the grain, \Cf. Shortt, Man. Ind. Agri., 
1885, 307-10 ; Nicholls, Textbook Trop. Agri., 1892, 274-8 ; Pharrnacog. Ind., iii., 
203-5, app. ; Sawyer, Tapioca Cult, in Travancore, in Proc. and Journ. Agri.- 
Hort. Soc. Ind., April to Juno, 1897, xi., 660-74 ; Agri. Ledg., 1897, No. 4 ; 
1900, No. 15 ; 1904, No. 10 ; W. Australian Settlers' Guide and Farmers' Hand¬ 
book, 1897, iii,, 456 ; Thorpe, Diet. Appl. Chem., 1898, i., 446-7 ; 1899, ii., 503 ; 

1900, iii., 781; Woodrow, Qard. in Ind., 1899, 442-3; Mukerji, Hanrf6ooifc Ind. Agri,, 

1901, 468-77 ; Cassava Poisoning, in Imp. Dept. Agri. W. Ind., 1902, No. 7 
(Leaflet Series); Bull. Dept. Agri. Jamaica, 1903, i., 35-8; Board of Trade Journ. 
Bull. Imp. Inst., May 1903 ; Tru-cy, Cassava, U.S. Dept. Agri. Bull., 1903, 167.] 

MANURES AND FERTILISERS.— The most general ver¬ 
nacular names in India for manures are :— khad, khau, fdus, khadar, 
sar or sarra, kallar, etc. ; fdusa, Sansk.; and zibl, Arab. 

Speaking of India as a whole, it may be said that systematic manuring 
is almost entirely neglected by the Natives. From the most ancient 
times they have been accustomed to observe a casual system of manuring, 
namely the collection of such substances as are inexpensive and easily 
obtainable. Moreover, by the very general employment of dried 
cow-dung as fuel and the utter neglect, through insufficient litter, to 
conserve cattle urine, they have been deprived of the most important 
source of all fertilisers and the one readiest to hand, namely farm-yard 
manure. Caste prejudices, moreover, have to a great extent forbidden 
the employment of many manures such as bone, animal refuse, night- 
soil, etc. Still, here and there the value of manure is fully understood 
(as, for example, in some parts of the Western Presidency) ; and in the 
treatment of special crops (such as sugar-cane) manuring is regularly 
practised. But neither example nor precept have, as yet, succeeded in 
arousing the average Native cultivator to a sense of the benefits likely 
to accrue from an extended use of manure beyond that pursued by his 
ancestors. But in all fairness it must be added that in the majority of 
cases this apathy proceeds far less from ignorance than from inability to 
purchase soil-fertilisers. The most urgent necessity of agricultural 
progression in India is, therefore, a system of fuel and fodder reserves 
calculated to release the supply of farm-yard manure for its more legitimate 
purpose, that of a soil-fertiliser. 
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MANURES AND FERTILISERS 

Voelcker (/mprov. Ind, AgrL, 131) has very properly said : “Whilst 
a few soils, such as those of silt-renewed tracts, the black cotton-soil, and 
newly reclaimed or virgin land, may not require manure, it may be said 
of the greater part of India that the necessity for using manure is enor¬ 
mous, and the supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been, and is still being 
provided for, so must attention be given to the supply of manure. These 
two factors, water and manure, constitute the raiyafs great needs, and in 
their supply consists, verv largely, the Improvement of Indian Agriculture. 

In dealing with Manures and Fertilisers it may be convenient to assort 
them under three main groups, namely Animal, Vegetable and Mineral 
Manures ; — 

/. Animai Manures. —These may be referred to the following (a) 
Farm-yard Manure ; (h) Town Refuse and Night-soil (Foudrette) ; (c) 
Bones ; and (d) Guano. 

f'arm-yard Manure. — It would bo impossible to review liere the very large 
amount of interesfing new information that has aeeimiiilated during the past 
d(M ado or so I'egarding Indian farm-yard manuro and its uses. The chief con- 
trihiilors in tliis din'ction have been F^enson, Leather, Lehmann, Mehta and 
Mollison. Leather, in his Final Report, points to the fact that throughout 
llie greater pert of (hijarat, farm-yard manure is extensively utilised as a 
•manurv, not as a fuel, and with muelv skill and intelligenee is storetl in specially 
])rcpared ])ils. Benson deals with a somewhat similar state of affairs in Coim- 
iMitori* and Salem. i5ut what is more to the point, the people who do so find 
no diflieulty in growing for themselves, in the form of hedges and otherwise, the 
tiiel tliat they re(juiro for domestic purposes,and thus disprove the oft-affirmed 
opini(ai that, ha\ing no otlier fuel, the peo[)le of liulia are driven to burn their 
manure. In many parts of India even the surplus cow-dung—the proportion 
that is not required for find—is rarely appreeiated to tlio full extent as manure. 
It is all too often tljrown into waste*, hollows or on tla* roadsides or on the bank 
of tlm \illage tank, in Jiiost eases becoming a soiirce of danger in place of an 
ad\autage. \'«*ry rarc'ly inde<*d is any effort made to pn'seuwo and utilise the 
cattles urine'. This is a most uufe>rtunate^ state of aflairs seeing that it has been 
slmwii in lOurope) anel Anu'i’ie'a meist e'onelusively tliat farm-yard manure is, 
pcrliaps, tla' be'st and certainly tlie meist eeonomie til of all manures. It contains 
all the const it ue*nts of plant foexl ; is a most valuable and convenient source of 
nitric arid ; its nitiafication is most active at the ve'rv perieal of greatest growth ; 
jis a manure' it is le'ss liable to be' washe>el out of tlie soil than most artificial nitro¬ 
genous fertilisers ; it pe'rmanently enriches the soil ; and acts under all climates, 
on all soils and witli all erojis. 

Leatlu'r says that Inelian experiments show that when an application of 
(> tons to the* acre* is given, an mrrease of 300 to 400 II). of wheat may ho tho 
result. After ase-eTtaming that sue-h an allowance would iieit be beye)nd the 
rapahilities (»t the eailtivator, he aelels, “ eonsequently these experiments really 
illustnite w liat Ihr \alue' of the cattle manure is in terms ot fooel-grains.” More- 
ov('r lie* eoidirms the* opinion, aelvanetHl e)riginally by Voeleker, that “ Indian 
dung is not poorer than Kiiglish.” \Cf. Leather, on Value of Ind. Cattle- 
iiuntj, in ^'(ujpur K.rp. Farm Rrpt., Annox. F, lS0,3-4, I-IO ; Fcon. Util, of Cow- 
dutaj and Rah. in Romh., in Ind. For., ISH(», xii., 541-5 ; Henson, Care ami Manag. 
Farm Ma)i. in South India, Bull. 181)4, No. 31 ; Watt and Mami, The Rests and 
Rlights of the Tea Riant, 130-4 ; Clousteiii, Cattle Manure, in A<p-i. Journ. Ind., 
1007, ii., pt. iii., 201-0.] 

Town Refuse, Mjfht-soil and Sewai^e .—The questie)n of tho disposal of 
night-soil anel its utilisatieui feir nuinurial purposes is one w^hieh has been, 
of late years, earnestly ee)nsidereMl throughout India by all Governments 
ami Municipalities. In large towns night-soil anel street refuse are removed at 
th(' expense e)f tlie loe-al iuitlieirities, but tlie question arises as to its disposal. 
The most ge>noral practice is te) trench it into fields and by its means to 
reclaim waste land. For this purpose, in some cases eleop, in others shallow 
tivnrhes are em})h>yed. Leather remarks, ‘‘It is at Allahabad Grass Farm 
that I have found tho most perfect methods employed. The night-soil is 
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here usually trenched, but instead of the trenches being narrow and deep, about 
1 foot by 1 foot, they are really shallow beds, about 14 by 5 feet and only 
3 inches deep. A cart-load of night-soil is thrown on, and the excavated 3 
inches of earth put back upon it. I have several times, when at Allahabad, 
dug up these “ beds ” in which the night-soil had been placed only a few 
days previously, and found no objectionable odour.” “ In deeper trenches tho 
decomposition takes naturally longer, but at Meerut I found that a fortnight 
had been ample for the purpose.” In the shallow system the manure is dis¬ 
tributed over a larger area, and thus more usefully ; with deep trenching as 
much as 200 tons per acre may be given in the year, whereas one-tenth or 
one-twentieth would have been ample. In many instances a kind of snow¬ 
plough is run over the ground and shallow furrows thus excavated, into which 
liquefied night-soil is run. 

Of the manufacture of poudrette it may be said there are many advantages, 
and disadvantages. Of the latter, the chief is the fact that tho atmosphere of 
the locality in which the pits are located becomes almost uninhabitable. Still, 
the poudrette, when prepared, may bo carried to great distances and thus utilised 
over a wide area. The increasing demand for the poudrette of certain towns is 
indicated by the continuous increase in the price at which it is disposed of. In 
fact it may be said that the night-soil of many cities has become a soiu’ce of 
revenue, so that much progress has taken place. All that is necessary is to extend 
the demand from the vicinity of tho cities to that of tho villages, in order to 
secure a much-needed sanitary reform and great agricultural adv^ance. \Cf. 
Buck, Employ. City lief use for Agri. Purposes at Farukhabad^ 1872 ; Moreland, 
Use of Town Drainage as Manure^ in U. Prov. Bull., 1901, No. 18 ; Ann. Kept, 
on Working of Sewage Farm, Manjiriy 1902-3 ; Leather and Mollison, Agri. 
Value of City Sewage in Indiay in Agri. Ledg.y 1903, No. 2 ; Joshi, The Util, of 
Night Soil as Man., C. Prov. Bull., 1901, No. 5.] 

Bones (see p. 169). 

Guano and Allied Manures. —The excrement of fowls, pigeons, wild birds 
and bats, etc., may be said to be all forms of tho substance known as Guano. 
It is one of the most highly prized animal maumos in European countries, and 
owes its value to tho readily Soluble ammonia, phosphates, potash and soda 
that it contains. A small amount of this substance is annually imported into 
India, and it has been ascertained to bo of special value in protecting sugar-cane 
cuttings from being attacked by white-ants. Mollison .says it is one of the best 
manures for wheat, 2 to 3 cwt. an acre being sufficient. It acts rapidly and is 
expended almost entirely on tho crop to which applied. 

Indian guano is not unknown. It is procured from the caves in Karnul and 
of the Andaman and Nicobar Islands. Tho former is possibly mainly the produce 
of bats, and the latter of the edible swallows (see Birds, p. 138). The imports 
during the past five years have averaged 2 tons, valued at Bs. 700. [Cf. Eneycl. 
Brit., 1880, xi., 233 et seq. ; Spons, Encycl., 1882, i., 358 ; ii., 1258 ; Journ. Soc. 
Chem. Jndust.y 1887, vi., 228 ; 1888, vii., 84 et seq. ; 1899, xviii., 213 et seq. ; 
Thorpe, Diet. Appl. Chem., 1899, ii., 504 et seq. ; U.S. Yearbook, Dept. Agri., 1899, 
274 et seq. ; Board of Trade Journ., 1901, xxxiii., 72 et seq. ; 1902, xxxix., 201-2.] 

Fisb Manures, (see pp. 543—4). 

//. Vegetable Manures .—Many vegetable substances, such as boughs 
and leaves of bushes and trees, indigo refuse, wood-ashes, weeds of every 
description (green, dry and burnt), oil-cakes, tank deposits consisting 
largely of aquatic weeds, etc.,—thc.se and such like are, when obtainable, 
fairly extensively used as manure here and there all over India. They 
are usually thrown on the surface of the land and ploughed or hoed into 
the soil in a fresh state, where they only too frequently become a nidus 
for insect pests and fungal blights. Except by market gardeners and 
by tea and cofiee planters, pits or heaps are rarely resorted to for the 
storage and maturation of vegetable manures, and as often as net the 
stuff casually secured is thrown on the field at the wrong season, and 
thus becomes next to useless. The following arc the chief manures of 
this class :— 

Green Manuring and the Assimilation of Nitrogen .— As with the clover in 
Europe so with several leguminous crops in India, their value as alternating 
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crops or as green manure was appreciated for centuries before their exact action 
was imderstoocl. The chief crops of this nature are Cajanus (see pp. 197-8), 
Cicer (SCO p. 298), Crotalaria (p. 433), Dolichos (p. 604), Indigofera (pp. 672, 679), 
Phaseolus (pp. 225, 879), and Vigna (see p. 1107). It is significant that all these, and 
a ^'ood few others that might be mentioned, belong, like clover, to the special 
sub-order of leguminous ])lants that have been shown to possess in the 
strongest degree the power of producing on their roots, warts that harbour 
baeterial organisms that have the power of fixing the free nitrogen of the 
air and thus enriching the soil. Unless, therefore, leguminous crops have 
l)i‘«*n grown so extensively as to render some other plant a desirable rotation, 
it is jirciferable in green manuring to select a leguminous crop for that purpose. 
In that way the advantages of green soiling as well as the supply of nitrogen to 
the soil may bo scieunMl. A greiai manure should, in fact, be a plant that de- 
volops rapidly ; should give the largest volume of green vegetation ; should 
bo as dofjp-rooting as possible, thus opening up the soil to a fair depth ; shordd 
bo Hullv iontly hardy as to flourish under what might bo called unfavourable 
(■ondi(i<»ns; should oeeupy the soil and the atmosphere at a season wdion the 
crop if is designed to assist is oithfT not on the soil or not growing vigorously 
af- flio fimo; should roturn more to the land than it has removed; should 
ser\<' to retain mamu-ial eonstituents that might otherwise be washed out; 
and lastly, should easily rot when hoed into the ground. [C/. Gilbert, Fixation 
of Free Nitroijvn, J^'ct. doliv. at Uireneester, July 1890 ; Lawes and Gilbert, 
Sou revs Nitroijen of Ler/um. (Jrof)s^ 1892 ; Warrington, Six Led. on Fothamsted 
Kj'jter. Slot., etc.., U.S. Dept. Agri. Hull., 1S92, No. 8; Frankland, The Chem. 
and, liorlerioloipf of Ferment. Dulust., in Journ. Soc. Arts, I893 ; Agri. Ledg., 1893, 
No. 20, 1 4l 3 ; I894, No. 7, I89 200 ; 1897, No. 8, I73-5 ; Nitrogen and Forest 
Crofis, in fud. For., 1897, xxiii., 439-52; Green Manuring, ‘\n Journ. Board of 
.If///., I8!l7, I lO; Fi.roti(fn of Atmospheric. Nitrogen of Leguin. PL, West Ind. 
Hull., 1900, i., 390 401 ; Molli.son, Textbook Itid. Agri., 1901, i., 105-7 ; Allen, 
l.egum, PI. for Green Mauuring, U.S. Dept. Agri. FnrmeFs Bull., 1894, No. 10; 
W/itf and INlann, Pests and, Blights, etc., 1903, 134-47 ; Nitrogenous and Nematode 
1*1., (drc. Agri. Journ. Roy. Bot. Gard. Ceylon, 1904, No. 18, 273-7 ; Wright, 
Soil liaeteria in Relation to Agri., in Trop. Agrist., 1905, xxiv., 110-9 ; Green Man- 
urcN, ('ire. Agri. Journ. Roy. Bot. Gard. Ceylon, 1905, iii., 181-98 ; Woods, In- 
ovulation of Soil until. Nitrogen—Fixing Bacteria, \\\ U.S. Dept, Agri. Bureau. PI. 
Indust. Bull., 1905, No. 72. j 

liurntng or Rabini( and Jumminj[.—Burning; of weeds in heaps collected 
all os'er the ti(‘Ms is h'ss eommoidy seen in India than in Europe. Aboriginal 
ti ibi's ari' fond of cutting down tlie troo.s and brushwood and firing these on the 
surbieo of the soil a proee.s.s of botli clearing new land and maniu'ing it with 
\ogolablo ash, 'Pliis is known as jiunming. A civilised modification of this 
IS pursiu'd in Wt'storn (and to some extent also in Southern) India. Seed- 
beds or eve!i wliole tU'Ids are manured by wliat- is called rah. This consists in 
burnmg tlu' surface soil hy means of layers (jf dried manure, leaves, branches 
and weeds. Afti'r tlm burning has ceased, the soil and aslios are ploughed in, 
and tlms mixi'd together. 'Plu' reader will find much useful information ro- 
gjirdiiig tli(‘ production of rdh soil in Mollison {Textbook Imi, Agri., i., 83-5). 

rop-dressinx of Soil hy silt from canals and .streams or by tlie soil from 
dried-ui) tanks, bhils, etc., is a sulijeet that has attracted much attention re- 
<‘i'iill\’. 'Fn the tt'ji-planter a dres.sing of “ jieut bhil soil ” has been proved in 
some eases profitable, j)ut it is feared soil of eomparatively little value has, in 
many I'ases, hcoii used in top-dressings, with the result that the cost has far 
e\c('i’(le<l the value. Much, therefore, ilepeuds on the quality of tlie bhil soil 
a\ ailahle. What may he called peaty soil is formed by the decay of many genera¬ 
tions of nmU growing plants, especially if the decomposition has been acixmi- 
plisht'd undt'r water. Soil of that nature is mo.st valuable, and lias with groat 
jul\aiitag(> Ix’cn used in many tea estates. [( 7 /. Pests and Blights, l.c. 122- 30.] 
Kor many other crops silt (lepo.sits have been highly commended. For ex¬ 
amine, of tliis naturi' may he mentioned the .special cultivation of ground-nuts 
ill SovUh India, munuivil with tank-soil (soo p. 79). [Cf. with Leather, Agri. 
Ledg., 1897, No. 8, 172 3; Silt of Rivers as Manure, in Journ. Board Aqri 
1897, iv., 351.] 

Oil-seed Cake —The Indian cultivators fully recognise the value of oil¬ 
seed cake or the refu.se of such, both in feeding cattle and as manures of 
griNit value. The edible sorts of oil-cake, such as linseed (see p. 731), Rape and 
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Mustard (p. 184), Safflower (p. 283), TU (p. 986), Cotton (p. 613), Earth-nut (p. 82) 
and Gocoanut (p. 360) are much favoured as cattle foods, while the others that 
may be classed as non-edible are largely used as manure, the most important of 
this latter class being Castor-oil (see p. 922); but Poppy (p. 860) and Mahua 
(p. 120) maybe added. With highly profitable crops, such as sugar-cane, many 
of the edible cakes are occasionally employed as manures. Mollisoii points 
out that the cultivators in this respect often act against tlicir own interests, 
since the castor cake v'ery often fetches a higher price than some of the edible 
cakes which they refuse to use as manure. The advantage to India of the 
oil-seeds being expressed in the country, instead of being exported, has boon 
repeatedly urged (Voelcker, l.c. 104). Profitable labour would be sc^curod for 
many persons and a larger percentage of cake retained and to a greater extent 
than at present, very possibly, returned to the soil. Tlie Annual Reports of 
the various Agricultural Departments and Experimental Farms of India have 
for many years past abundantly demonstrated the value of the ealces as special 
manures. [Cf. Leather, /.c. 157- 62; Mollison, l.c. 122-33; Lehmann, Corn?/?. 
Fertil.^ in Agri. Journ. Ind.y 1906, i., pt. ii., 123-6; also see article Oils and Oil¬ 
seeds, p. 818 .] 

Special Plants as Manures. —Adhatoda (see p. 25); helpful vegetation (s(^e 
pp. 54, 113-4). Plants with milky sap, such as Calotropis (pp. 53, 200) and 
Euphorbia (p. 530), are specially preferred ; the refuse of Indigo {seet, sue p. 679) ; 
and many other such substances are valued as manures and often resorted 
to by the cultivators. The reputation of Adhatotia^ both as a manure and a 
poison to destructive organisms that appear in the flooded rice-fields, is specially 
worthy of attention. 

III. Mineral Manures. — Though several very valuable inaiiures of 
this kind exist pleiitil'ully in many parts of India, their value and uses 
are hardly anywhere appreciated. Some of these have aheady been 
so fully dealt with in other positions in this work that all tliat iuhmI bt‘ 
necessary is to furnish cross references • 

Lime. —(See p. 712). As a rule lime is present in sucli abumlanco in the 
agricultural tracts as scarcely to require its addition as a manure. 

Oypsum, —(See p. 717). 

Ammoniacal Liquors and Ammonium Sulphate as Manures .— (See pp. 48 , 346.) 
Sir John Lawes has pointed out that the objection to sulphate of am¬ 
monia and all other “ highly nitrogenous ’’ manures, is that “ they use up certain 
natural ingredients in the soil, which when exhausted cause the plant to fail.” 
In a further communication ho condemned sulphate of ammonia, because it 
removes lime from the soils. Where the percentage of lime is naturally low, 
as for example in tlio tea lands as a whole, it should not bo used, or only in ex¬ 
ceptional cases. All artificial manures have the fiu-ther objection that in countries 
subject to heavy rains, soluble manures are very readily washed out of the soil, 
so that their action is often only temporary; a fall of rain of only a very few 
inches may suffico to remove them entirely. For crops that occupy tlie soil 
for brief periods only, such as wheat and barley, if given in combination with 
potash either present in the soil or added a,s an ingredient of the special manures, 
these chemical nitrogenous fertilisers may be of special value. \ Journ. iSoc. 
Chem. Indust.f 1899, xviii., 486; Mollison, l.c. 117-8; Watt and Mann, l.c. 
154-5.] 

Nitrates. —^The nitrates of potash and soda are both largely employed as 
manures. In a crude sort of fashion the Native cultivators of India here and 
there show that they are aware of the value of crude saltpetre as a manure by 
the value they place on surface soil collected near the homestead. Certain 
localities, as for example Bihar, have been noted from time immemorial for 
the large stores of saltpetre foimd naturally in the soil, and such localities have 
accordingly been famed centres for the production of the salt. Saltpetre is 
specially valued as a manure with tobacco, sugar-cane, and garden crops gener¬ 
ally (see Saltpetre, p. 974). [Gf. Mollison, l.c. 119-21 ; Leather, Calcium 
Nitrate and Nitric Acidy in Agri. Journ. Ind.y 1907, ii,, pt. ii., 209-10.J 

Potash Manures: Pearl Ash, Kainit, etc. —Saltpetre is valued not only as 
a source of nitrogen, but on account of its potash. Continuous cultivation and 
removal of crops must, therefore, gradually lower the stores of this all-important 
material. With the return to the soil of decomposed vegetable matter or of 
plant ashes, the potash is to some extent restored. But sooner or later it must 
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be added as manure if fertility is to be preserved. To the Natives of India 
potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have 
been for centuries valued for high-class cultivation. The subject is closely 
akin to rdbing and jumming (see above, p. 770), The value of wood-ashes 
as manure will be found discussed in many Indian publications, such as the 
Indian Forester (1879, iv., 284-5). Rice husk, almost worthless as a cattle 
food, is of great value as a manure, because of the high percentage of potash 
it contains. So also the refuse skirnmings, in the process of sugar manufacture, 
are much valued, and indigo refuse is also ricli in potash. Recently, however, 
certain natural minerals have come into the market as special potash-yielding 
manureH. Of this nature is kainit^ which contains 13 to 14 per cent, of potash. 
When cahuncd it is greatly improved, and maybe given at from 2 to 4 cwt. to the 
acre. It is useful on light lands rather than on clay soils. Large beds of this 
substance have been discovered in Oermany. 

Phosphates and Phospbatic Manures, Basic Slax* etc. —The phosphoric acid 
reipiircdTjy plants is one of the soil ingredionts liable to be exhausted by con- 
timious cropping, and must bo supplied in the form of manure. It is on this 
account that pastures arc liable to got worn out. The principal manures of 
this class are bones, superphosphates and reduced phosjjluites. Space cannot 
be afforded to revert to the subject of bones and the special preparations made 
from tlicm (see p, l(>9). Itut it may bo here observed that largo fossilific tleposits 
have been found in many countries rich in phosphates. Holland [Rev. Min. Prod.^ 
in Rec. deal. Surv. Ind., 1905, xxxii., 112-4) says of India, “One regretful fea¬ 
ture” . . . *' is the absence, in a country whore agriculturo is such a prominent 
industry, of any phospbatic deposits of valuo, and a further circumstance to be 
regretted is the continued export of phosphates in tho form of bones, due primarily 
to tlio fact that, being without means for tho manufacture of cheap sulphiuric acicl, 
Huperphosphatim are not made in tho country, and tho little that is usod is im¬ 
ported from thiro[)(‘.” “Amongst tho phospbatic deposits of India, tho primapal 
and perhaps tho only one w'orth con.sidoring is tho deposit of jihosphatic nodules 
(d t he si^ptarian kind, occurring in the cretaceous beds of tho Perambulur taluk, 
'IVichinopoly district, Madras Presidency. Dr. H. Warth, in 1893, estimated 
that i<» a depth of 200 feet the beds contained phosphates to tho amount of 
about 8 million tons, but tho nodules are distributed irregularly through clay, 
varying, in tho dilTerent deep excavations made, between 27 and 47 lb. per 100 
<nibic h'ot, and in some shallow diggings 70 lb. per 100 cubic foot. Analyses 
of these nodules show thorn to contain from 50 to 59 per cent, of phosphate, 
and about 10 [)er cent, of carbonate of lime, with considorablo variations in 
dilTereni nodules. Tho alumina and oxide of iron vary between 4 and 8 per 
cent.” Two attcm[)ts made to utilise those deposits have proved futile, and 
it is beliovotl there is no present prospect of mining for export. [Cf. Hooper, 
Ej/ects of Phos. Man. in Jalap Cult., Pharm. Journ., July 1890 ; Sly, Min. Fertil. 
in Ind., Aqri. Journ. Ind., 190G, i., pt. iii., 243-6; Leather, il/em. Dept. Agri. 
Ind., 1907,‘i. (Clu'm. scr.), 45 57.J 

Basic Slafr, a by-product in the manufacture of steel, and until recently a 
waste product, came into use as a phosphate and lime manure. It is ground 
to a line powder, and in soil moisture is at once dissolved and rapidly absorbed 
by tho roots. As it contains much iron it is not suited for soils already rich 
in that substance. [Cf. Hughes, Journ. Soc. Chern. Indust., 1901, xx., 325 et seq. ; 
Hooper, Agri. Ledg., 1898, No. 20.] 

Indian Manure Works .— It Avould, perhaps, bo invidious to attempt 
an (Miuinoratioii of tlie bone-mills of India (further than has already been 
given, ]). 1()9), since these by no means represent all the manure works, 
nor the linns that trade in indigenous and imported manures. 

TraJe?.—The trallle in manures is not an extensive one, and, when 
bones are eliminated, is hardly worth mentioning. The total exports 
in 1901-5 were valued at Ks. 43,77,841, of which Rs. 37,51,480 were 
bones, and in 1906 -7 at Rs. 1,01,54,892, of which Rs. 55,45,241 were 
bones. Hut one point is worthy of consideration, viz. while the exports 
of r«iw bones have been declining steadily for some years past, the exports 
under the heading of Others (excluding oil-cakes) have been steadily 
increasing. In 1900 1 the exports of bones were valued at Rs. 58,41,916, 
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